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5HVHDUFK 5HSRUWV
%HWWHU 0RYHUV DQG 7KLQNHUV %07 $Q ([SORUDWRU\ 6WXG\ RI DQ ,QQRYDWLYH
$SSURDFK WR 3K\VLFDO (GXFDWLRQ
$QGUHZ 'DO]LHOO D -DPHV %R\OHE 1DQHWWH 0XWULHD
>D@0RUD\ +RXVH 6FKRRO RI (GXFDWLRQ ,QVWLWXWH IRU 6SRUW 3K\VLFDO (GXFDWLRQ DQG +HDOWK 6FLHQFHV 8QLYHUVLW\ RI (GLQEXUJK (GLQEXUJK 8QLWHG
.LQJGRP >E@ 6FKRRO RI 3V\FKRORJLFDO 6FLHQFHV DQG +HDOWK 8QLYHUVLW\ RI 6WUDWKFO\GH *ODVJRZ 8QLWHG .LQJGRP
$EVWUDFW
5HFHQW UHVHDUFK KDV FRQILUPHG D SRVLWLYH UHODWLRQVKLS EHWZHHQ OHYHOV RI SK\VLFDO DFWLYLW\ DQG DFDGHPLF DFKLHYHPHQW 6RPH RI WKHVH VWXGLHV
KDYH EHHQ LQIRUPHG E\ QHXURORJLFDO PRGHOV RI ([HFXWLYH )XQFWLRQLQJ () 7KHUH LV D JHQHUDO FRQVHQVXV ZLWKLQ WKH OLWHUDWXUH WKDW WKH WKUHH
FRUH () VNLOOV DUH ZRUNLQJ PHPRU\ LQKLELWRU\ FRQWURO DQG FRJQLWLYH IOH[LELOLW\ 7KH GHYHORSPHQW RI WKHVH FRUH () VNLOOV KDV EHHQ OLQNHG ZLWK
OHDUQLQJ DQG DFDGHPLF DFKLHYHPHQW DQG LV DQ HVVHQWLDO FRPSRQHQW LQ WKH GHOLYHU\ RI 3( XVLQJ D QHZ DQG LQQRYDWLYH DSSURDFK FDOOHG µ%HWWHU
0RYHUV DQG 7KLQNHUV %07¶ $ PL[HG PHWKRGV GHVLJQ ZDV XVHG WR LQYHVWLJDWH WKH HIIHFWLYHQHVV DQG IHDVLELOLW\ RI D ZHHN LQWHUYHQWLRQ
SURJUDPPH XVLQJ %07 ZKHUH  FKLOGUHQ ZHUH WHVWHG RQ WZR VHSDUDWH RFFDVLRQV IRU FRRUGLQDWLRQ DQG EDODQFH FRQWURO DFDGHPLF VNLOOV ZRUNLQJ
PHPRU\ DQG QRQYHUEDO UHDVRQLQJ VNLOOV 2QH VFKRRO DFWHG DV WKH FRQWURO FRQGLWLRQ  VWXGHQWV DJHG  ±  \HDUV DQG DQRWKHU VFKRRO DFWHG
DV WKH LQWHUYHQWLRQ FRQGLWLRQ  VWXGHQWV DJHG  ±  \HDUV 4XDQWLWDWLYH GDWD UHYHDOHG DQ HIIHFW EHWZHHQ SUH DQG SRVWWHVW FRQGLWLRQV LQ
WKH DUHDV RI SKRQRORJLFDO VNLOOV S   VHJPHQWDWLRQ VNLOOV S   DQG ZRUNLQJ PHPRU\ S   LQ IDYRXU RI WKH LQWHUYHQWLRQ FRQGLWLRQ
)XUWKHU DQDO\VLV LGHQWLILHG D JHQGHULQWHUDFWLRQ ZLWK PDOH VWXGHQWV LQ WKH LQWHUYHQWLRQ FRQGLWLRQ PDNLQJ VLJQLILFDQW JDLQV LQ SKRQRORJLFDO VNLOOV
S   VHJPHQWDWLRQ VNLOOV S   DQG VSHOOLQJ S   FRPSDUHG WR ER\V LQ WKH FRQWURO FRQGLWLRQ $QDO\VLV RI TXDOLWDWLYH GDWD IURP D
VDPSOH RI VWXGHQWV IURP WKH LQWHUYHQWLRQ FRQGLWLRQ DQG WKHLU FODVV WHDFKHU LQGLFDWHG JRRG DFFHSWDELOLW\ RI %07 DV DQ DOWHUQDWLYH DSSURDFK WR
3(
.H\ZRUGV SK\VLFDO HGXFDWLRQ DFDGHPLF DFKLHYHPHQW H[HFXWLYH IXQFWLRQ DFWLYLW\
(XURSH
V -RXUQDO RI 3V\FKRORJ\  9RO  ± GRLHMRSYL
5HFHLYHG  $FFHSWHG  3XEOLVKHG 9R5 
+DQGOLQJ (GLWRU 0DFLHM .DUZRZVNL $FDGHP\ RI 6SHFLDO (GXFDWLRQ :DUVDZ 3RODQG
&RUUHVSRQGLQJ DXWKRU DW 8QLYHUVLW\ RI (GLQEXUJK 0RUD\ +RXVH 6FKRRO RI (GXFDWLRQ ,QVWLWXWH IRU 6SRUW 3K\VLFDO (GXFDWLRQ DQG +HDOWK 6FLHQFHV 6W
/HRQDUG
V /DQG +RO\URRG 5RDG (GLQEXUJK (+ $4 8QLWHG .LQJGRP (PDLO V#VPVHGDFXN
7KLV LV DQ RSHQ DFFHVV DUWLFOH GLVWULEXWHG XQGHU WKH WHUPV RI WKH &UHDWLYH &RPPRQV $WWULEXWLRQ /LFHQVH
KWWSFUHDWLYHFRPPRQVRUJOLFHQVHVE\ ZKLFK SHUPLWV XQUHVWULFWHG XVH GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP SURYLGHG WKH
RULJLQDO ZRUN LV SURSHUO\ FLWHG
,QWURGXFWLRQ
5HFHQW UHVHDUFK KDV UHLJQLWHG LQWHUHVW LQWR WKH SK\VLFDO DQG FRJQLWLYH EHQHILWV RI SK\VLFDO DFWLYLW\ ZLWK VRPH
VWXGLHV VSHFLILFDOO\ KLJKOLJKWLQJ EHQHILFLDO DVSHFWV RI DFWLYLW\ RQ ([HFXWLYH )XQFWLRQLQJ %ODLU 	 5D]]D  &RH
3LYDUQLN :RPDFN 5HHYHV 	 0DOLQD  'LDPRQG 	 /HH  7UXGHDX 	 6KHSKDUG  ([HFXWLYH
)XQFWLRQLQJ () LV DQ XPEUHOOD WHUP WKDW GHVFULEHV WKH FRPSOH[ FRJQLWLYH SURFHVVHV UHTXLUHG WR SHUIRUP QRYHO
RU GLIILFXOW JRDOGLUHFWHG WDVNV LQFOXGLQJ WKH DELOLW\ WR GHOD\ RU LQKLELW UHVSRQVHV GHYHORS D SODQ RI DFWLRQ VHTXHQFHV
DQG ZRUNLQJPHPRU\ 5HFHQW UHVHDUFK KDV VXJJHVWHG SODXVLEOH OLQNV EHWZHHQ SK\VLFDO DFWLYLW\ DQG WKH HQKDQFHPHQW
RI () LQFOXGLQJ SK\VLRORJLFDO LQIOXHQFHV VXFK DV JUHDWHU FHUHEUDO EORRG IORZ LQFUHDVHG VHFUHWLRQ RI QHXURWURSKLQV
DV D UHVXOW RI LQFUHDVLQJ OHYHOV RI SK\VLFDO DFWLYLW\ SV\FKRORJLFDO LQIOXHQFHV VXFK DV DQ LQFUHDVH LQ VHOIHVWHHP
(XURSH
V -RXUQDO RI 3V\FKRORJ\
HMRSSV\FKRSHQHX _ 
DQG D GHVLUH WR OHDUQ DQG EH SDUW RI WKH VFKRRO $KQ 	 )HGHZD  6WURQJ HW DO  7UXGHDX 	 6KHSKDUG
 2WKHU VWXGLHV KDYH LGHQWLILHG WKDW QR GHFUHDVH LQ DFDGHPLF SHUIRUPDQFH KDV EHHQ REVHUYHG GHVSLWH D
FXUWDLOLQJ RI WLPH VSHQW WHDFKLQJ DFDGHPLF VXEMHFWV LQ IDYRXU RI PRUH WLPH SDUWLFLSDWLQJ LQ 3( $KDPHG HW DO
 7UXGHDX 	 6KHSKDUG  $VLGH IURP WKH FRJQLWLYH JDLQV WKDW FDQ EH DWWULEXWHG WR LQFUHDVLQJ WLPH DOORFDWHG
WR 3( DQG FRQVHTXHQWO\ EHLQJ SK\VLFDOO\ DFWLYH WKHUH LV D ZHOOHVWDEOLVKHG OLQN EHWZHHQ LQFUHDVLQJ OHYHOV RI
SK\VLFDO DFWLYLW\ DQG WKH JHQHUDO KHDOWK RI FKLOGUHQ $KQ 	 )HGHZD  .ULVWHQVHQ HW DO 
6WXGLHV KDYH LQYHVWLJDWHG WKH LPSDFW RI JHQWOH YLJRURXV DQG FKURQLF ERXWV RI H[HUFLVH RQ DFDGHPLF SHUIRUPDQFH
&RH 3LYDUQLN :RPDFN 5HHYHV 	 0DOLQD  'DYLV 	 &RRSHU  2QH VWXG\ FDUULHG RXW LQ WKH 8QLWHG
6WDWHV UHSRUWHG DQ LPPHGLDWH LQFUHDVH LQ FRQFHQWUDWLRQ OHYHOV LQ JUDGHV  WR  IROORZLQJ  PLQXWHV RI VWUHWFKLQJ
DQG ZDONLQJ &DWHULQR 	 3RODN  :KLOVW WKLV GHPRQVWUDWHV D SRVLWLYH LPSDFW EHWZHHQ WKH HQJDJHPHQW LQ
SK\VLFDO DFWLYLW\ DQG FRQFHQWUDWLRQ OHYHOV WKH DFWLYLWLHV FDUULHG RXW LQ WKLV VWXG\ DUH QRW QRUPDOO\ SDUW RI D 3( OHVVRQ
DQG ODVWHG IRU D PXFK VKRUWHU GXUDWLRQ 2WKHU ODUJHUVFDOH VWXGLHV +DPUH 	 3LDQWD  +XJKHV 	 *UDKDP
 :HOVK 	 3HQQLQJWRQ  KDYH VKRZQ WKDW EHLQJ SK\VLFDOO\ DFWLYH LV NQRZQ WR LQFUHDVH DQ LQGLYLGXDO¶V
LPPHGLDWH OHYHO RI DURXVDO WKURXJK DQ LQFUHDVH LQ QHXUDO DFWLYLW\ LQ WKH UHWLFXODU IRUPDWLRQ RI WKH EUDLQ DOWKRXJK
WKH ORQJWHUP LPSDFW RI WKLV LQFUHDVH LV OHVV HVWDEOLVKHG %LGGOH 	 $VDUH  6LPLODUO\ HQGXUDQFH H[HUFLVH D
VXVWDLQHG SHULRG RI UXQQLQJ DQG VZLPPLQJ IRU H[DPSOH OHDGV WR D VXEVWDQWLDO LQFUHDVH LQ V\VWHPLF EORRG SUHVVXUH
ZKHUH WKH RYHUDOO SHUIXVLRQ RI WKH EUDLQ W\SLFDOO\ LQFUHDVHV E\  ±  *RVZDPL  +DPUH 	 3LDQWD 
,W ZRXOG DSSHDU WKDW WKH LQWHQVLW\ GXUDWLRQ DQG IUHTXHQF\ RI SK\VLFDO DFWLYLW\ PD\ LPSDFW GLIIHUHQWO\ RQ DQ LQGLYLGXDO¶V
SRWHQWLDO JDLQV ZLWK UHVSHFW WR WKHLU DFDGHPLF DFKLHYHPHQW 7KHUH LV OLWWOH LQIRUPDWLRQ RQ WKH GLIIHUHQW LPSDFW WKDW
FRPHV IURP GLIIHUHQW PRGHV RI DFWLYLW\ DQG IXUWKHU UHVHDUFK LV UHTXLUHG LQ WKLV DUHD
'HVSLWH GLVFXVVLRQV DURXQG WKH GLYHUVH QDWXUH RI SK\VLFDO DFWLYLW\ DQG KRZ WKLV PD\ LPSDFW GLIIHUHQWO\ RQ DFDGHPLF
DFKLHYHPHQW WKH OLWHUDWXUH UHYHDOV WZR UHODWHG ILQGLQJV )LUVWO\ WKDW LQFUHDVLQJ WKH WLPH VSHQW RQ 3( DQG WKXV UH
GXFLQJ WKH WLPH VSHQW RQ WHDFKLQJ DFDGHPLF VXEMHFWV GRHV QRW UHGXFH DFDGHPLF DFKLHYHPHQW DQG VHFRQGO\ WKDW
ZKHQ VWXGHQWV DUH PRUH SK\VLFDOO\ DFWLYH WKLV FDQ RIWHQ EH DVVRFLDWHG ZLWK LPSURYHPHQWV LQ WKHLU DFDGHPLF
DFKLHYHPHQW VXJJHVWLQJ WKDW WKHUH PD\ EH D OLQN EHWZHHQ SK\VLFDO DFWLYLW\ DQG OHDUQLQJ 7KHVH ILQGLQJV VHHP WR
FRUUHODWH DQG GR QRW DSSHDU WR EH LQIOXHQFHG E\ YDULDELOLW\ LQ VWXG\ GHVLJQ RU E\ WKH GLIIHUHQW PHDVXUHPHQW WHFK
QLTXHV WKDW DUH FLWHG EHWZHHQ VWXGLHV SHUKDSV DGGLQJ ZHLJKW WR WKH MXVWLILFDWLRQ IRU LQFUHDVLQJ WLPH DOORFDWHG WR
3( SURYLVLRQ LQ RXU VFKRROV
5HVHDUFK IXUWKHU UHYHDOV GLYHUJHQW ILQGLQJV UHJDUGLQJ WKH UHODWLRQVKLS EHWZHHQ JHQGHU DQG DFDGHPLF DFKLHYHPHQW
ZLWK VRPH HYLGHQFH IDYRXULQJ ER\V DQG VRPH HYLGHQFH JLUOV +\GH  0DFKLQ 	 3HNNDULQHQ  2WKHU
DXWKRUV 0DWWKHZV 3RQLW] 	 0RUULVRQ  :HDYHU+LJKWRZHU  QRWH WKDW KLVWRULFDOO\ ER\V ZHUH ODUJHO\
DGYDQWDJHG LQ WKH VFKRRO FODVVURRP DQG PRVW DFDGHPLF VHWWLQJV 2WKHU VWXGLHV KRZHYHU UHYHDO WKDW JLUOV WHQG
WR EXLOG EHWWHU UHODWLRQVKLSV ZLWK WKHLU WHDFKHUV DWWDLQ KLJKHU UHVXOWV DFKLHYH KLJKHU OHYHOV RI HGXFDWLRQ DQG JHQ
HUDOO\ SURJUHVV VFKRODVWLFDOO\ EHWWHU ZKHQ FRPSDUHG ZLWK ER\V 'XFNZRUWK 	 6HOLJPDQ  5HDG\ /R*HUIR
%XUNDP 	 /HH  6LOYHUPDQ  +RZHYHU ZLWKLQ WKHVH VWXGLHV WKHUH LV D FOHDU GLIIHUHQWLDO HIIHFW EHWZHHQ
JHQGHU GHSHQGLQJ RQ WKH VXEMHFW EHLQJ DVVHVVHG DQG WKH QDWXUH RI WKDW DVVHVVPHQW 7KH OLWHUDWXUH LQGLFDWHV D
VLJQLILFDQW DGYDQWDJH IRU JLUOV LQ ODQJXDJH EDVHG WDVNV 'XFNZRUWK 	 6HOLJPDQ  DQG DQ DGYDQWDJH IRU ER\V
LQ VWDQGDUGLVHG WHVWV WKDW PD\ EH EDVHG RQ WKHLU PRWLYDWLRQ ZLWKLQ D FRPSHWLWLYH HQYLURQPHQW EHLQJ JUHDWHU WKDQ
JLUOV *QHH]\ 1LHGHUOH 	 5XVWLFKLQL  2QH RI WKH SODXVLEOH FDXVHV XQGHUSLQQLQJ WKHVH JHQGHU GLIIHUHQFHV
LV WKDW VWURQJ EHKDYLRXUDO UHJXODWLRQ GHYHORSHG LQ WKH HDUOLHU \HDUV LQ WKH VFKRRO VHWV SUHFHGHQFH IRU VXFFHVVIXO
DFDGHPLF DFKLHYHPHQW WKURXJK LQFUHDVHG VFKRRO HQJDJHPHQW DQG PRWLYDWLRQ )UHGHULFNV %OXPHQIHOG 	 3DULV
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'DO]LHOO %R\OH 	 0XWULH 
 =LPPHUPDQ 	 6FKXQN  DQG VWXGLHV KDYH VKRZQ WKDW JLUOV DUH DEOH WR UHJXODWH WKHLU EHKDYLRXUV HDUOLHU
WKDQ ER\V )UHGHULFNV %OXPHQIHOG 	 3DULV  =LPPHUPDQ 	 6FKXQN  7R YDU\LQJ GHJUHHV VHOIUHJXODWLRQ
WDVNV WDS H[HFXWLYH IXQFWLRQV VXFK DV DWWHQWLRQ DQG LQKLELWRU\ FRQWURO ZKLFK DFFRUGLQJ WR VRPH UHVHDUFKHUV
VXSSRUW VHOIGLUHFWHG FODVVURRP EHKDYLRXUV %ODLU  %URRN 	 %RD]  +RZVH /DQJH )DUUDQ 	 %R\OHV
 3RQLW] HW DO  6DUDFKR 	 6SRGHN  'HILFLHQFLHV LQ VHOIUHJXODWLRQ SUHVHQW DW D \RXQJHU DJH PD\
XQGHUPLQH DFDGHPLF DFKLHYHPHQW DQG SUHGLFW RXWFRPHV *UHHQ 	 )UDQFLV  9LWDUR %UHQGJHQ /DURVH 	
7UHPEDO\  ZLWK RQH VWXG\ VXJJHVWLQJ WKDW WKHUH LV D SDUWLFXODU OLQN EHWZHHQ LQKLELWRU\ FRQWURO IRU H[DPSOH
GHOD\HG JUDWLILFDWLRQ LPSXOVH FRQWURO DQG SKRQRORJLFDO DZDUHQHVV IRU H[DPSOH EOHQGLQJ DQG VHJPHQWLQJ RI
VRXQG FRPSRQHQWV DQG V\OODEOHV ZLWKLQ ZULWWHQ DQGRU RUDO WDVNV %ODLU 	 5D]]D  7KLV SDUWLFXODU ILQGLQJ LV
RI FRQVLGHUDEOH UHOHYDQFH DV UHVHDUFK KDV VKRZQ WKDW EOHQGLQJ DQG VHJPHQWDWLRQ RI VRXQGV DQG SKRQLFV KDV WKH
JUHDWHVW WUDQVIHU WR HPHUJHQW UHDGLQJ DQG VSHOOLQJ (KUL HW DO  3KRQRORJLFDO DZDUHQHVV LV NQRZQ WR GHYHORS
HDUOLHU LQ JLUOV ZLWK FRQFRPLWDQW ILQGLQJV GHPRQVWUDWLQJ WKDW JLUOV DUH EHWWHU UHDGHUV WKDQ ER\V 0DFKLQ 	 3HNNDULQHQ
 ,W ZRXOG DSSHDU IURP RWKHU VWXGLHV WKDW WKLV SKHQRPHQRQ PD\ EH XQLYHUVDO DQG WKH UHVXOW IURP ODUJHVFDOH
LQWHUQDWLRQDO FRPSDULVRQV RI UHDGLQJ OLWHUDF\ DPRQJ \HDU ROGV DQG \HDU ROGV DOVR VKRZHG WKDW JLUOV UHDG
EHWWHU WKDQ ER\V LQ D ZLGH YDULHW\ RI VFKRRO V\VWHPV DQG FXOWXUDO VHWWLQJV &KLX 	 0F%ULGH&KDQJ  0DFKLQ
	 3HNNDULQHQ 
,Q VXPPDU\ LI WLPH VSHQW LQ 3( HQKDQFHV () WKURXJK SDUWLFLSDWLRQ DQG HQJDJHPHQW LQ SK\VLFDO DFWLYLWLHV WKHQ
WKLV LQ WXUQ PD\ OHDG WR EHWWHU OHYHOV RI LQKLELWRU\ FRQWURO DQG DWWHQWLRQ ZKLFK KDYH EHHQ GLUHFWO\ OLQNHG WR SKRQROR
JLFDO DZDUHQHVV 7KH OHYHOV RI HQKDQFHPHQW DQG SURJUHVV PD\ GLIIHU EHWZHHQ ER\V DQG JLUOV
+LVWRULFDOO\ D FRPPRQ DSSURDFK WR 3( IRU SULPDU\ DJH FKLOGUHQ W\SLFDOO\ LQYROYHV D VNLOOVEDVHG VHVVLRQ ZKLFK LV
RIWHQ WHDFKHUOHG %DLOH\ HW DO  $Q DOWHUQDWLYH DSSURDFK KDV EHHQ GHYHORSHG ZKLFK GLUHFWO\ LQYROYHV D VKLIW
LQ SHGDJRJLFDO SUDFWLFH ZKHUH VSRUWV DQG RWKHU DFWLYLWLHV DUH XVHG DV D YHKLFOH WR GHYHORS WKUHH NH\ FRQVWLWXHQW
SDUWV WKLQNLQJ VNLOOV GHFLVLRQ PDNLQJ SUREOHP VROYLQJ DGDSWDELOLW\ ZRUNLQJ PHPRU\ KXPDQ FDSDFLWLHV GHWHUP
LQDWLRQ SHUVHYHUDQFH VHOIFRQILGHQFH DQG SK\VLFDO OLWHUDF\ ZLWK QR LQVWUXFWLRQ SURYLGHG ZLWK UHJDUGV WR WKH GH
YHORSPHQW RI WHFKQLFDO VNLOOV VHH )LJ  7KLV DSSURDFK FRQVFLRXVO\ GLUHFWV D VSHFLILF IRFXV WRZDUGV WKH LQFOXVLRQ
RI () VNLOOV DQG VHWV RXW WR LGHQWLI\ LI WKLV GLIIHUHQW DSSURDFK WR WHDFKLQJ SULPDU\ 3( FDQ OHDG WR LPSURYHPHQWV LQ
DFDGHPLF DFKLHYHPHQW
µ%HWWHU 0RYHUV DQG 7KLQNHUV %07¶ LV GHVLJQHG WR GHYHORS WKH DELOLW\ WR PRYH DQG WKLQN LQ DQ LQWHJUDWHG ZD\
ZLWKLQ 3( ([SRQHQWV RI %07 FRQWHQG WKDW LI FKLOGUHQ KDYH EHWWHU TXDOLW\ DQG FRQWURO RYHU WKHLU EDODQFH DQG
PRYHPHQWV WKLV FDQ WKHQ EHFRPH PRUH DXWRPDWLF SRWHQWLDOO\ UHVXOWLQJ LQ UHGXFHG OHYHOV RI FRQVFLRXV WKRXJKW
KDYLQJ WR JRYHUQ PRYHPHQW DQG EDODQFH 7R FRLQFLGH ZLWK WKLV GHYHORSPHQW () KDYH EHHQ VSHFLILFDOO\ GHYHORSHG
WKURXJK WKH %07 DSSURDFK DVVLVWLQJ WKH GHYHORSPHQW RI FRJQLWLYH SURFHVVHV ZKLFK LQ WXUQ ZLOO KHOS WKHP VXFFHHG
DFURVV WKH FXUULFXOXP 'LDPRQG %DUQHWW 7KRPDV 	 0XQUR  7KHUH KDYH EHHQ PDQ\ VWXGLHV LGHQWLI\LQJ
WKH LPSDFW RI JRRG () VNLOOV LQ FKLOGUHQ %RRWK HW DO  'LDPRQG 	 /HH  .R]LRO 	 /XW]  0RQHWWH
%LJUDV 	 *XD\  EXW WKHUH DUH QR VWXGLHV WKDW KDYH XVHG 3( DV WKH FRQWH[W IRU OHDUQLQJ 7KH SUHVHQW VWXG\
WKHUHIRUH DFWV DV DQ H[SORUDWRU\ VWXG\ LQWR WKH SRVVLEOH OLQNV EHWZHHQ 3( DQG () VNLOO GHYHORSPHQW OHDGLQJ WR
HGXFDWLRQDO JDLQV )LJXUH  UHSUHVHQWV WKH %07 OHDUQLQJ IUDPHZRUN WKDW HQFRPSDVVHV WKH WKUHH FRQVWLWXHQW SDUWV
WKDW FRPH WRJHWKHU WR PDNH SHUIRUPDQFH 3K\VLFDO OLWHUDF\ IRFXVHV RQ WKH GHYHORSPHQW RI NH\ SK\VLFDO DWWULEXWHV
WKDW HQKDQFH SK\VLFDO SHUIRUPDQFH VXFK DV EDODQFH SRVWXUDO FRQWURO JURVV PRWRU FRRUGLQDWLRQ UK\WKP DQG WLPLQJ
3HUVRQDO TXDOLWLHV UHODWH WR DVSHFWV RI KXPDQ FKDUDFWHULVWLFV VXFK DV GHWHUPLQDWLRQ FRXUDJH PRWLYDWLRQ DQG
SHUVHYHUDQFH ZKLFK DUH FRQVLGHUV E\ WKH SURSRQHQWV RI %07 WR EH HVVHQWLDO WR UHPDLQ HQJDJHG ZLWK WKH SURFHVV
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RI OHDUQLQJ 7KLQNLQJ VNLOOV UHIHUV WR WKH GHYHORSPHQW RI FRJQLWLYH SURFHVVHV VXFK DV WKH GHYHORSPHQW HQKDQFHPHQW
DQG UHILQHPHQW RI () VNLOOV )LJXUH  UHSUHVHQWV WKH %07 SURFHVV WKDW VKRXOG RFFXU LQ HDFK LQGLYLGXDO VHVVLRQ
ZKHUH WKHUH LV WKH LGHQWLILFDWLRQ RI WKH VHULHV RI PRYHPHQW VNLOOV WR GHYHORS SK\VLFDO OLWHUDF\ WKH LQFOXVLRQ RI D
VHULHV RI GLIIHUHQWLDWHG FRJQLWLYH WDVNV WR GHYHORS WKLQNLQJ VNLOOV D VSHFLILF IRFXV RQ LQWHJUDWLQJ DQG GHYHORSLQJ
() VNLOOV DQG HQFRXUDJLQJ WKH DFWLYH HQJDJHPHQW RI WKH OHDUQHU WKURXJK WKH GHYHORSPHQW RI SHUVRQDO TXDOLWLHV
)LJXUH  7KH /HDUQLQJ )UDPHZRUN
)LJXUH  7KH %07 3URFHVV
7KH SXUSRVH RI WKLV VWXG\ ZDV WR HYDOXDWH LI %07 SRVLWLYHO\ LQIOXHQFHV DFDGHPLF VNLOOV DQG WR LGHQWLI\ ZKDW WKH
SHUFHSWLRQV RI VWXGHQWV DQG VWDII DUH RI WKLV DSSURDFK ZLWKLQ SULPDU\ HGXFDWLRQ 7KH SHUFHSWLRQV RI WKHVH VWDNH
KROGHUV ZLOO KHOS WR LQIRUP DQ XQGHUVWDQGLQJ RI WKH DFFHSWDELOLW\ IHDVLELOLW\ DQG LPSDFW RI %07 LQ WKH GHOLYHU\ RI
3( ZLWKLQ WKH SULPDU\ VFKRRO
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'DO]LHOO %R\OH 	 0XWULH 
0HWKRGV
'HVLJQ
$ PL[HG PHWKRGV GHVLJQ 'HQVFRPEH  XWLOLVLQJ ERWK TXDQWLWDWLYH DQG TXDOLWDWLYH GDWD ZDV DGRSWHG IRU WKLV
VWXG\ WR SURYLGH LQIRUPDWLRQ DERXW WKH HIILFDF\ DFFHSWDELOLW\ DQG IHDVLELOLW\ RI %07 DV DQ DSSURDFK WR GHOLYHULQJ
3( LQ SULPDU\ VFKRROV
3DUWLFLSDQWV
3DUWLFLSDQWV LQ WKLV VWXG\ ZHUH DJHG  ±  \HDUV DQG ZHUH DWWHQGLQJ WZR PDLQVWUHDP VWDWH VFKRROV LQ D 3ULPDU\
 FODVV LQ 6FRWODQG 8. )ROORZLQJ HWKLFDO DSSURYDO E\ WKH 8QLYHUVLW\ RI 6WUDWKFO\GH DQG WKH ORFDO DXWKRULW\ WZR
VFKRROV ZHUH UHFUXLWHG ZLWK RQH KRVWLQJ WKH LQWHUYHQWLRQ DQG WKH RWKHU RQH VHUYLQJ DV D FRQWURO 7KH VFKRROV ZHUH
LGHQWLILHG DV EHLQJ VLPLODU LQ WHUPV RI VFKRRO UROO VFKRRO IDFLOLWLHV DQG ZHUH ZLWKLQ FORVH SUR[LPLW\ LH OHVV WKDQ
RQH PLOH IURP RQH DQRWKHU 2QFH WKH VFKRROV ZHUH LGHQWLILHG WKH VHOHFWLRQ RI ZKLFK VFKRROV DFWHG DV WKH FRQWURO
DQG ZKLFK DFWHG DV WKH LQWHUYHQWLRQ ZDV GHFLGHG E\ WKH 4XDOLW\ ,PSURYHPHQW 2IILFHU UHSUHVHQWLQJ WKH ORFDO DXWKRULW\
3DUHQWV SURYLGHG LQIRUPHG FRQVHQW DQG VWXGHQWV SURYLGHG LQIRUPHG DVVHQW IRU SDUWLFLSDWLRQ DQG KDG WKH RSSRUWXQLW\
WR RSW RXW RI WKH VWXG\ ,Q WKH FRQWURO FRQGLWLRQ  VWXGHQWV  ER\V DQG  JLUOV SDUWLFLSDWHG DQG LQ WKH LQWHUYHQWLRQ
FRQGLWLRQ  VWXGHQWV  ER\V DQG  JLUOV SDUWLFLSDWHG
0DWHULDOV
0$%& ² 7KUHH EDODQFH VXEWHVWV 2QH %RDUG %DODQFH :DONLQJ +HHOWR7RH )RUZDUGV DQG +RSSLQJ RQ 0DWV
ZHUH WDNHQ IURP WKH 0RYHPHQW $VVHVVPHQW %DWWHU\ IRU &KLOGUHQ 0$%& +HQGHUVRQ 6XJGHQ 	 %DUQHWW
 WR HYDOXDWH WKH PRYHPHQW DQG EDODQFH FRPSHWHQF\ RI HDFK FKLOG 7KHVH  VXEWHVWV ZHUH WDNHQ IURP WKH
WHVW GXH WR WKH SUDJPDWLF OLPLWDWLRQV RI UXQQLQJ D VWXG\ ZLWKLQ VFKRRO DQG OLPLWHG DFFHVV DQG WLPH QRW EHLQJ DYDLODEOH
WR XWLOLVH WKH IXOO VFDOH WHVW 6WXGLHV UHYHDO &URFH +RUYDW 	 0F&DUWK\  WKDW WKH 0$%& KDV WHVWUHWHVW UHOL
DELOLW\ LQ WKH UDQJH    7KH EDODQFH FRPSRVLWH VFRUH KDV D KLJK UHOLDELOLW\ Į   ZKHQ PHDVXULQJ LQWHUQDO
FRQVLVWHQF\ XVLQJ &URQEDFK¶V DOSKDV
/$66 ± ² 7KH /XFLG $VVHVVPHQW 6\VWHP IRU 6FKRROV /$66 ± 6LQJOHWRQ  FRQVLVWV RI  VXEWHVWV
HDFK RI ZKLFK DVVHVVHV D GLIIHUHQW PHDVXUDEOH FRPSRQHQW ZLWKLQ WKH WKUHH FDWHJRULHV () DFDGHPLF VNLOOV DQG
QRQYHUEDO LQWHOOLJHQFH VHH 7DEOH  7KH FRPSOHWH /$66 DVVHVVPHQW SURJUDPPH ZDV XQGHUWDNHQ E\ HDFK FKLOG
LQ ERWK VFKRROV 7KH FKLOGUHQ LQ HDFK VFKRRO ZHQW WKURXJK WKH VXEWHVWV LQ WKH SUHVFULSWLYH RUGHU DV RXWOLQHG LQ WKH
SURFHGXUHV RI WKH /$66 ± DVVHVVRU¶V PDQXDO 6LQJOHWRQ  =VFRUHV ZHUH WUDQVIHUUHG LQWR 7VFRUHV E\
WKH PDLQ UHVHDUFKHU DQG XVHG DV WKH RXWFRPH PHDVXUH WR DOORZ IRU D FRPSDULVRQ WR EH PDGH EHWZHHQ FRQGLWLRQV
7KH :RUNLQJ 0HPRU\ FRPSRVLWH VFRUH FRQVLVWHG RI  LWHPV Į   WKH 5HDGLQJ FRPSRVLWH FRQVLVWHG RI  LWHPV
Į   DQG WKH 3KRQRORJLFDO FRPSRVLWH FRQVLVWHG RI  LWHPV Į   7KLV GHPRQVWUDWHV D PRGHUDWH UHOLDELOLW\
IRU :RUNLQJ 0HPRU\ DQG ORZ UHOLDELOLW\ IRU 3KRQRORJLFDO FRPSRVLWH DQG 5HDGLQJ FRPSRVLWH
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7DEOH 
6XEWHVW 1DPH &DWHJRU\ 7\SH DQG 'HVFULSWLRQ IRU /$66 ±
7HVW $UHD6XEWHVW 1DPH
9LVXDO VSDWLDO PHPRU\&DYH
$XGLWRU\ VHTXHQWLDO PHPRU\ GLJLW VSDQ0RELOH 3KRQH
3KRQRORJLFDO $ZDUHQHVV1RQ:RUGV
3KRQRORJLFDO GHFRGLQJ DQG HQFRGLQJ6HJPHQWV




6WXGLHV UHYHDO WKDW WKH /$66 ± KDV WHVWUHWHVW UHOLDELOLW\ LQ WKH UDQJH    7KLV UDQJH VXJJHVWV WKDW WKH
UHOLDELOLW\ RI WKH DVVHVVPHQW WRROV UDWHV IURP IDLU WR H[FHOOHQW &LFFKHWWL  &LFFKHWWL 	 6SDUURZ  )OHLVV
 DQG WKDW LV VXLWDEOH IRU WKLV H[SORUDWRU\ VWXG\
3URFHGXUHV
%RWK VFKRROV DJUHHG WR SURYLGH WZR PLQXWH VHVVLRQV RI 3( HDFK ZHHN IRU  ZHHNV FRPPHQFLQJ RQ WK
-DQXDU\ DQG FRQFOXGLQJ RQ WK 0D\  0RVW RI WKH VHVVLRQV WRRN SODFH RQ 0RQGD\ DQG 7KXUVGD\ PRUQLQJV
LQ WKH FRQWURO FRQGLWLRQ DQG 7XHVGD\ DQG 7KXUVGD\ PRUQLQJV LQ WKH LQWHUYHQWLRQ FRQGLWLRQ 7KH FRQWURO FRQGLWLRQ
UHFHLYHG WKHLU VWDQGDUG 3( SURYLVLRQ ZKHUH WKH FODVV WHDFKHU ZDV VXSSRUWHG LQ WKH GHOLYHU\ RI 3( E\ D 3( VSHFLDOLVW
ZLWK VWUDWHJLF LQSXW IURP 1DWLRQDO *RYHUQLQJ %RG\ 1*% VSRUWV FRDFKHV 7KH VWXGHQWV FRYHUHG D UDQJH RI DFWLY
LWLHV VXFK DV WHDP VSRUWV DQG J\PQDVWLFV 7KH 3( VSHFLDOLVW VSRUWV FRDFKHV DQG FODVV WHDFKHU ZHUH XQDZDUH RI
WKH QDWXUH DQG FRQWHQW RI %07 VHVVLRQV WKURXJKRXW WKLV VWXG\ 7KH FODVV WHDFKHU ZDV DZDUH RI WKH VWXG\ GHVLJQ
DQG PHWKRG
7KH LQWHUYHQWLRQ FRQGLWLRQ UHFHLYHG WKH %07 SURYLVLRQ IURP WZR 3( VSHFLDOLVWV ZKR KDYH FRQWULEXWHG WR WKH GHYHO
RSPHQW DQG GHVLJQ RI %07 IURP LWV FRQFHSWLRQ (DFK RI WKHVH 3( VSHFLDOLVWV WRRN RQH VHVVLRQ SHU ZHHN DQG
ERWK OLDLVHG ZLWK RQH DQRWKHU HDFK ZHHN LQ RUGHU WR GLVFXVV KRZ WKH VWXGHQWV ZHUH SHUIRUPLQJ DQG WR HVWDEOLVK
WKH IRFXV RI VXEVHTXHQW VHVVLRQV
4XDQWLWDWLYH 'DWD ² 3UH DQG SRVWWHVWLQJ ZDV FRQGXFWHG RQ D RQHWRRQH EDVLV E\ WKH PDLQ UHVHDUFKHU DQG WKH
VWXGHQWV LQ ERWK VFKRROV 3K\VLFDO WHVWLQJ XVLQJ WKH 0$%& ZDV FDUULHG RXW ZLWK HDFK SXSLO LQ D TXLHW URRP
ZLWKLQ WKH VFKRRO EHIRUH FRPSOHWLQJ WKH /$66 ± ZLWK HDFK SXSLO RQ D VHSDUDWH GD\ LQ WKH VDPH TXLHW URRP
$OO WHVWLQJ ZDV FRPSOHWHG LQ 'HFHPEHU SULRU WR WKH LQWHUYHQWLRQ FRPPHQFLQJ LQ -DQXDU\
4XDOLWDWLYH 'DWD ² 7KH IRFXV JURXS LQFOXVLYH RI  UDQGRPO\ VHOHFWHG SXSLOV  ER\V DQG  JLUOV DQG FODVVURRP
WHDFKHU LQWHUYLHZ ZHUH FDUULHG RXW E\ D UHVHDUFK WHDP DVVLVWDQW ZKR ZDV QRW LQYROYHG LQ WKH TXDQWLWDWLYH WHVWLQJ
SURWRFROV RU LQ WKH GHOLYHU\ RI DQ\ RI WKH 3(%07 OHVVRQV ZLWKLQ WKH FRQWURO RU LQWHUYHQWLRQ FRQGLWLRQ 7KH UHVHDUFK
DVVLVWDQW ZDV DQ H[SHULHQFHG LQWHUYLHZHU DQG IDFLOLWDWRU RI IRFXV JURXSV
7KH IROORZLQJ WKUHH DUHDV ZHUH FRYHUHG LQ WKH SXSLO IRFXV JURXS
 7KH HQMR\PHQW OHYHOV RI WKH VWXGHQWV GXULQJ WKH 3( OHVVRQV
 3XSLO SHUFHSWLRQV RQ ZKDW WKH\ OHDUQHG LQ WKH 3( OHVVRQV
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 7UDQVIHUDEOH VNLOOV IURP 3( OHVVRQV WR FODVVURRPEDVHG OHDUQLQJ
7KHVH WKUHH DUHDV ZHUH VHOHFWHG DV WKH\ ZRXOG LQIRUP WKH VWXG\ DERXW WKH H[SHULHQFH WKH SXSLOV KDG RI %07
DQG ZRXOG SURYLGH DQ LQVLJKW LQWR WKH OLQNV EHWZHHQ %07 DQG DVSHFWV RI OHDUQLQJ DV SHUFHLYHG E\ WKH VWXGHQWV
7KLV ZRXOG KHOS WR IXUWKHU LQIRUP WKH HIILFDF\ DQG IHDVLELOLW\ RI DGRSWLQJ %07 DV DQ DOWHUQDWLYH DSSURDFK WR 3(
7KH FODVV WHDFKHU SDUWLFLSDWHG LQ DQ LQWHUYLHZ DW WKH HQG RI WKH VWXG\ 7KH WRSLFV FRYHUHG LQFOXGHG
 'LIIHUHQFHV LQ FODVVURRP EHKDYLRXU SULRU WR DQG DIWHU WKH %073( VHVVLRQV LH FKDQJH LQ DWWHQWLRQ DQG
FRQFHQWUDWLRQ
 &KDQJHV LQ VFKRRO DWWHQGDQFH RQ WKH GD\V WKDW %073( VHVVLRQV ZHUH EHLQJ GHOLYHUHG"
 &URVVFXUULFXODU OLQNV EHWZHHQ %073( DQG FODVVURRP OHDUQLQJ"
'DWD $QDO\VLV
4XDQWLWDWLYH 'DWD ² %DVHOLQH GDWD FROOHFWLRQ ZDV FRPSOHWHG SULRU WR WKH VWDUW RI WKH LQWHUYHQWLRQ SKDVH DQG SRVW
WHVWLQJ ZDV FRPSOHWHG ZLWKLQ  ZHHNV RI WKH LQWHUYHQWLRQ SKDVH HQGLQJ 6WDWLVWLFDO DQDO\VLV ZDV XQGHUWDNHQ E\
DQDO\VLV RI FRYDULDQFH $1&29$ XVLQJ 6366 YHUVLRQ  ZLWK EDVHOLQH VFRUHV DV FRYDULDWH
0$%&
5DZ GDWD IURP WKH WKUHH VXEWHVWV ZHUH WUDQVIHUUHG LQWR VWDQGDUG VFRUHV XVLQJ D FRQYHUVLRQ WDEOH $QDO\VHV
KHUH DUH EDVHG RQ WKH FRPSRVLWH VWDQGDUG VFRUHV IROORZLQJ WKH RXWOLQHG SURFHGXUHV RI WKH 0$%& DVVHVVPHQW
+HQGHUVRQ 6XJGHQ 	 %DUQHWW 
/$66 ±
7KLV LV D FRPSXWHUEDVHG DVVHVVPHQW WRRO DQG DXWRPDWLFDOO\ UHFRUGV DQG SUHVHQWV WKH SHUIRUPDQFH RI HDFK
RI WKH  VXEWHVW LQWR UDZ VFRUH FHQWLOH ]VFRUH ]VFRUH GLVFUHSDQF\ DQG DJH HTXLYDOHQW GDWD )RU WKH SXUSRVHV
RI FRPSDULQJ UHVXOWV IURP EDVHOLQH WR WKRVH DW WKH HQG RI WKH  ZHHN LQWHUYHQWLRQ WKH ]VFRUHV ZHUH WUDQVIRUPHG
LQWR WVFRUHV IRU HDFK VXEWHVW XVLQJ WKH IRUPXOD 7  = VFRUH [   
7KH ZRUNLQJ PHPRU\ FRPSRVLWH VFRUH ZDV FDOFXODWHG E\ DGGLQJ WKH 7VFRUH IURP WKH YLVXDO VSDWLDO PHPRU\
VXEWHVW LH &DYH WR WKH 7VFRUH IURP WKH DXGLWRU\ VHTXHQWLDO PHPRU\ VXEWHVW LH 0RELOH 3KRQH WR SURGXFH
DQ DYHUDJH VFRUH 6LPLODUO\ D FRPSRVLWH VFRUH IRU WKH SKRQRORJLFDO VNLOOV ZDV FDOFXODWHG E\ DGGLQJ WKH 7VFRUH
IURP WKH SKRQRORJLFDO DZDUHQHVV VXEWHVW LH 1RQ:RUGV WR WKH SKRQRORJLFDO GHFRGLQJ DQG HQFRGLQJ VXEWHVW
LH 6HJPHQWV $ FRPSRVLWH VFRUH IRU UHDGLQJ ZDV FDOFXODWHG E\ DGGLQJ WKH 7VFRUH IURP WKH VLJKW ZRUG UHDGLQJ
VXEWHVW LH 6LQJOH :RUG 5HDGLQJ WR WKH FOR]H UHDGLQJ VXEWHVW LH 6HQWHQFH 5HDGLQJ SURGXFLQJ DQ DYHUDJH
VFRUH &RPSRVLWH VFRUHV ZHUH FDOFXODWHG XVLQJ WKH IROORZLQJ H[SUHVVLRQ FRPSRVLWH  7VFRUH  7VFRUH
4XDOLWDWLYH 'DWD ² 7KH ILUVW DXWKRU WUDQVFULEHG WKH IRFXV JURXSV DQG FODVV WHDFKHU LQWHUYLHZV YHUEDWLP EHIRUH
DQDO\VLQJ WKH UHVXOWV 7KHPHV ZHUH LQIRUPHG E\ WKH UHVHDUFK TXHVWLRQV DQG VXEWKHPHV HPHUJHG IURP WKH GDWD
,OOXVWUDWLYH TXRWHV IURP WKH UHVSRQGHQWV ZHUH XVHG WR LOOXPLQDWH WKH FDWHJRULHV 7R HQVXUH SDUWLFLSDQW DQRQ\PLW\
SVHXGR QDPHV ZHUH XVHG WKURXJKRXW WKH WUDQVFULSWLRQ DQG LQ WKH UHSRUWLQJ RI UHVXOWV
5HVXOWV
 VWXGHQWV  ER\V  JLUOV SDUWLFLSDWHG LQ WKH FRQWURO FRQGLWLRQ DQG  VWXGHQWV  ER\V  JLUOV LQ WKH LQWHU
YHQWLRQ FRQGLWLRQ $OO RI WKH SDUWLFLSDQWV SUHVHQWHG IXOO GDWD IRU ERWK SUH DQG SRVWWHVW FRQGLWLRQV
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4XDQWLWDWLYH 'DWD
0$%&² 7KH UHVXOWV IURP WKH WKUHH VXEWHVWV DGPLQLVWHUHG UHYHDOHG D FHLOLQJ HIIHFW 7KH KLJKHVW VFRUH DFKLHYDEOH
ZDV  DQG DOO VWXGHQWV PHW WKH FULWHULD IRU WKLV VFRUH LQ DFFRUGDQFH ZLWK WKH SURFHGXUHV DV ODLG RXW LQ WKH DVVHVV
PHQW PDQXDO )LQGLQJV IURP WKHVH VXEWHVWV ZLOO QRW EH IXUWKHU UHSRUWHG
/$66 ± ² 6LJQLILFDQW PDLQ HIIHFWV IRU WKH LQWHUYHQWLRQ FRQGLWLRQ ZHUH UHYHDOHG E\ WKH $1&29$ IRU WKH
:RUNLQJ 0HPRU\ &RPSRVLWH VFRUH )    S   WKH 3KRQRORJLFDO &RPSRVLWH VFRUH )   
S   DQG WKH µ6HJPHQWV¶ VXEWHVW )    S   1R VLJQLILFDQW PDLQ HIIHFWV ZHUH LGHQWLILHG IRU
5HDGLQJ &RPSRVLWH )    S   RU 5HDVRQLQJ )    S   VXEWHVWV RU IRU 6SHOOLQJ
DOWKRXJK WKH ODWWHU DSSURDFKHG VLJQLILFDQFH )    S  
7DEOH  VKRZV WKH PHDQV DQG VWDQGDUG GHYLDWLRQV IRU WKH FRPSXWHUEDVHG DVVHVVPHQW V\VWHP /$66 ± IRU
WKH FRQWURO DQG LQWHUYHQWLRQ FRQGLWLRQ SDUWLFLSDQWV
7DEOH 
0HDQV DQG 6WDQGDUG 'HYLDWLRQ 6'V IRU :RUNLQJ 0HPRU\ &RPSRVLWH 3KRQRORJLFDO 6NLOOV 5HDGLQJ &RPSRVLWH 6SHOOLQJ DQG 5HDVRQLQJ IRU
,QWHUYHQWLRQ DQG &RQWURO &RQGLWLRQV 3UH DQG 3RVW7HVW







7KHUH ZHUH VLJQLILFDQW JURXS E\ JHQGHU LQWHUDFWLRQ LQ WKH FDVH RI WKH 3KRQRORJLFDO &RPSRVLWH 6FRUHV )   
 S   WKH µ6HJPHQWV¶ VXEWHVW )    S   DQG µ6SHOOLQJ¶ )    S  
ZLWK ER\V LQ WKH LQWHUYHQWLRQ FRQGLWLRQ DFKLHYLQJ VLJQLILFDQWO\ KLJKHU VFRUHV WKDQ ER\V IURP WKH FRQWURO FRQGLWLRQ
LQ DOO WKUHH PHDVXUHV 7DEOH  VKRZV WKH PHDQV VWDQGDUG GHYLDWLRQV DQG SYDOXHV IRU WKH FRPSXWHUEDVHG DV
VHVVPHQW V\VWHP /$66 ± IRU ERWK FRQGLWLRQV E\ JHQGHU
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7DEOH 
%R\V DQG *LUOV 0HDQV 6WDQGDUG 'HYLDWLRQ 6'V DW 3UH DQG 3RVW7HVWLQJ IRU &RQWURO DQG ,QWHUYHQWLRQ &RQGLWLRQV
























6WXGHQWV 7KHPH  (QMR\PHQW /HYHOV² 7KUHH VXEWKHPHV HPHUJHG IURP WKH DQDO\VLV RI WKH VWXGHQW¶V SHUFHS
WLRQV RI HQMR\PHQW RI %07 UXOHV DGKHUHQFH SHGDJRJ\ DQG SHUFHLYHG VHOIFRPSHWHQFH 7KH UHVSRQGHQWV IHOW
WKDW VWXGHQW HQMR\PHQW OHYHOV ZHUH HQKDQFHG LI HYHU\RQH LQ WKH FODVV DGKHUHG WR WKH UXOHV RI WKH WDVN RU DFWLYLW\
7KH UHVSRQGHQWV ZHUH DOVR FOHDU WKDW LI UXOHV ZHUH QRW DGKHUHG WR WKDW WKLV LQFUHDVHG OHYHOV RI IUXVWUDWLRQ DQG
SUHYHQWHG D VXFFHVVIXO H[SHULHQFH RI %07
³,W ZDV UHDOO\ DQQR\LQJ EHFDXVH HYHU\ WLPH \RX ZHUH ZLWK D SDUWQHU OLNH VRPH RI WKH SDUWQHU ZHOO RQH RI
P\ SDUWQHUV ZDV UHDOO\ DQQR\LQJ DQG KH ZRXOGQ¶W DFWXDOO\ GR LW DQG WKHQ ZKHQ \RX JRW URXQG WR GRLQJ LW
KH FRXOGQ¶W DFWXDOO\ UHPHPEHU ZKDW \RX ZHUH VXSSRVHG WR GR´ &DOYLQ
6WXGHQWV FRPPHQWHG RQ WKH WHDFKLQJ DSSURDFKHV DGRSWHG E\ WKH WHDFKHUV VXJJHVWLQJ WKDW WKH SHGDJRJ\ XVHG
E\ WKH VWDII KHOSHG WR HQKDQFH WKH VWXGHQW¶V H[SHULHQFH RI %07 DQG HQULFKHG WKHLU HQMR\PHQW RI WKH VXEMHFW
³ LW¶V JRRG FDXVH ZKHQ \RX GR WKH SDWWHUQV ZLWK \RXU SDUWQHU 0U 'RZHQV DQG 0U )UHQFK GRQ¶W VD\ µRK
WKDW¶V UXEELVK¶ 7KH\¶G VD\ SRVLWLYH WKLQJV DERXW LW DQG WKHQ WKH\¶G VD\ VRPHWKLQJ DERXW LW WKDW ZH VKRXOG
ZRUN RQ DQG WKDW KHOSV VR WKDW ZH NQRZ ZKDW ZH FDQ ZRUN RQ QH[W WLPH´ 3KRHEH
)HHGEDFN IURP WKH VWXGHQWV RQ WKHLU RZQ SHUFHSWLRQV RI KRZ ZHOO WKH\ FRXOG SHUIRUP SK\VLFDOO\ LQ WKHLU %07 OHVVRQV
UHYHDOHG WKDW LI WKH UHVSRQGHQWV SHUFHLYHG WKH WDVN WR EH WRR FKDOOHQJLQJ WKLV ORZHUHG WKHLU OHYHOV RI HQMR\PHQW
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ZKHUHDV LI WKH SHUFHSWLRQ ZDV WKDW WKH\ ZHUH JRRG DW D VSHFLILF SK\VLFDO WDVN WKHQ WKLV LQFUHDVHG WKHLU OHYHOV RI
HQMR\PHQW
³, OLNHG WKH J\PQDVWLFV VHTXHQFHV EHFDXVH LI WKH\ GLGQ¶W WHOO \RX ZKDW \RX FRXOG GR \RX MXVW FRXOG JR DQG
GR ZKDW \RX ZHUH JRRG DW FDXVH LI WKH\ WHOO \RX WR GR VRPHWKLQJ \RX PLJKW QRW EH JRRG DW WKDW VR \RX
FRXOG VKRZ HYHU\RQH ZKDW \RX ZHUH JRRG DW DQG VWXII OLNH WKDW DQG GR LW ZHOO FDXVH \RX ZHUH JRQQD
FKRRVH ZKDW OLNH \RX¶UH EHVW DW GRLQJ´ *HPLPD
6WXGHQWV 7KHPH  3HUFHSWLRQ RI :KDW ZDV /HDUQHG ² 7KUHH UHFXUULQJ WKHPHV ZHUH H[WUDFWHG IURP DQDO\VLV
RI WKH VWXGHQW¶V SHUFHSWLRQV RI ZKDW ZDV OHDUQHG GXULQJ WKHLU %07 OHVVRQV WHFKQLFDO VNLOOV KHDOWK DQG ILWQHVV DQG
VHOIFRQILGHQFH 6WXGHQWV IHG EDFN WKDW WKH\ OHDUQHG VRPH WHFKQLFDO VNLOOV LQ %07
³ EHWWHU PRYHUV EHWWHU WKLQNHUV WDXJKW PH WR GR D IRUZDUG UROO EHFDXVH , FRXOGQ¶W GR D IRUZDUG UROO DQG
WKHQ WKH\ WROG PH WR GR WKLV VRUW RI WKLQJ ZKHUH ZLWK P\ KDQGV XS UROO WKHQ MXPS DQG LW PDGH PH ZRUN
EHWWHU DQG LQ HYHU\ VHTXHQFH , XVHG D IRUZDUG UROO LQ´ .MHOG
+HDOWK DQG ILWQHVV ZDV FRPPHQWHG RQ E\ WKH VWXGHQWV EXW UDWKHU WKDQ D GLUHFW IRFXV WKH\ VHHPHG WR SHUFHLYH LW
DV DQ LQGLUHFW RXWFRPH IURP WKH %07 OHVVRQV
³:HOO , OHDUQHG WKDW HYHQ WKRXJK H[HUFLVH FDQ EH KDUG DW VRPH SRLQWV EHWWHU PRYHUV DQG WKLQNHUV J\P
ZDV DOZD\V IXQ DQG \RX GLGQ¶W UHDOO\ UHDOLVH WKDW \RX ZHUH H[HUFLVLQJ DOO WKRVH SDUWV RI \RXU ERG\ DQG \RXU
PXVFOH EXW HK LQ WKLV WLPH \RX MXVW WKRXJKW DERXW KDYLQJ IXQ DQG \RX VWLOO LPSURYHG LQ \RXU VNLOOV WKDW \RX
ZHUH GRLQJ J\P´ 0RQLFD
6WXGHQWV PHQWLRQHG WKDW %07 KHOSHG WKHP UHDOLVH WKDW HYHU\RQH KDV GLIIHUHQW WKLQJV WKDW WKH\ DUH JRRG DW DQG
WKDW LW LV LPSRUWDQW WR HPEUDFH GLIIHUHQFH 7KLV ZDV FODULILHG ZLWK WKHLU SHUFHSWLRQ EHLQJ WKDW VHOIHVWHHP DQG VRFLDO
FRQILGHQFH ZHUH LPSURYHG GXULQJ %07 VHVVLRQV
³<RX NLQGD OHDUQHG WKDW MXVW EHFDXVH \RX FDQ¶W GR VRPHWKLQJ GRHVQ¶W PHDQW WKDW \RX¶UH D EDG SHUVRQ RU
WKDW \RX¶UH \RX¶UH UXEELVK DW HYHU\WKLQJ EXW EHWWHU PRYHUV DQG WKLQNHUV VD\ WKDW WKH\ VD\ WKDW LW¶V RND\
QRW WR EH JRRG DW D KDQGVWDQG EXW \RX PLJKW EH JRRG DW VRPHWKLQJ HOVH VR VD\ VRPHRQH FRXOG GR D
KDQGVWDQG DQG \RX FRXOGQ¶W DQG \RX ZHUH \RX IHHO WKDW \RX¶UH UXEELVK LQVLGH DQG DOO WKDW EXW EHWWHU
PRYHUV DQG WKLQNHUV ZRXOG VD\ ZHOO PD\EH \RX¶UH QRW JRRG DW WKDW EXW \RX FDQ GR VRPHWKLQJ HOVH WKDW
WKH\ FDQ¶W GR DQG LW PDNHV \RX IHHO EHWWHU DERXW \RXUVHOI´ 0RQLFD
6WXGHQWV 7KHPH  7UDQVIHU /HDUQLQJ IURP 3( WR WKH &ODVVURRP ² 6WXGHQWV PDGH D OLQN EHWZHHQ WKHLU
ERGLHV DQG EUDLQV ERWK EHLQJ FKDOOHQJHG GXULQJ %07 VWDWLQJ WKDW µ>%07@ JHWV WKH EUDLQ JRLQJ¶ 6WXGHQW FRPPHQWV
ZHUH JURXSHG LQWR ILYH GLIIHUHQW HPHUJHQW WKHPHV ZKLFK ZHUH %07 JDYH \RX PRUH HQHUJ\ IRU WKH GD\ LQ WKH
FODVVURRP FRPSDUHG WR QRUPDO 3(
³%HWWHU PRYHUV DQG WKLQNHUV LV JRRG IRU FODVV ZRUN EHFDXVH ZKHQ \RX FRPH WR VFKRRO XVXDOO\ OLNH VHH
ZKHQ , ORRN DW HYHU\ERG\ LQ P\ JURXS LQFOXGLQJ PH DUH DOO UHDOO\ WLUHG DQG ZH DOO UHDOO\ QHHG WR JHW ZDUPHG
XS ZHOO OLNH WKDW¶V ZKDW EHWWHU PRYHUV DQG WKLQNHUV GRHV LW ZDUPV XS \RXU ERG\ DQG JHWV \RXU EUDLQ
UHDG\ IRU DOO WKH ZRUN WKDW \RX¶UH JRQQD GR DQG LW¶V MXVW UHDOO\ KHOSIXO IRU FODVV ZRUN´
%07 H[HUFLVHG \RXU EUDLQ QRUPDO 3( GLG QRW
³, OHDUQHG WKDW HYHQ WKRXJK LW¶V DERXW H[HUFLVLQJ \RXU ERG\ LW¶V OLNH H[HUFLVLQJ \RXU EUDLQ DV ZHOO FDXVH LW¶V
OLNH WHVWLQJ LW´
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$IWHU %07 VWXGHQWV IHOW WKH\ ZRUNHG PRUH HIILFLHQWO\ DQG DFFXUDWHO\
³$IWHU , JRW EDFN IURP EHWWHU PRYHUV EHWWHU WKLQNHUV , NLQGD WKRXJKW OLNH , ZDV VR WLUHG , ZDV OLNH , ZDV VR
WLUHG OLNH , MXVW JRW FKDQJHG DQG , VDW GRZQ WR GR P\ ZRUN DQG , ZDV VR WLUHG WKDW , MXVW ZDQWHG WR NLQGD
JHW WKURXJK P\ ZRUN DQG , NQHZ DOO WKH DQVZHUV DQG HYHU\WKLQJ DQG JRW WKURXJK P\ ZRUN D ORW IDVWHU´
3XSLOV IHOW PRUH VXFFHVVIXO LQ %07 VHVVLRQV ZKLFK JDYH PRUH FRQILGHQFH WR OHDUQ LQ WKH FODVVURRP
³, WKLQN LW ZDV MXVW EHFDXVH DIWHU WKH H[SHULHQFH ,¶G OHDUQHG D ELW DQG , JRW ,¶P QRW VXUH , MXVW , WKRXJKW
,¶G OHDUQHG D ELW ,W PDGH PH D ELW PRUH FRQILGHQW LQ P\ ZRUN´
,PSURYHG FRQFHQWUDWLRQ DQG PRUH IRFXV IRU WKH QH[W OHVVRQ
³, WKLQN LW ZDV EHIRUH EHWWHU PRYHUV DQG WKLQNHUV RQ D 7XHVGD\ ZH ZRXOG JHW PXVLF , WKLQN LW LV ULJKW DIWHU
J\P DQG 0LVV *UHHU ZRXOG FRPH LQ DQG JHW XV DQG , XVHG WR PD\EH EH OLNH WLUHG RU VRPHWKLQJ DQG ,
ZRXOGQ¶W GR LW SURSHUO\ EXW QRZ LQ PXVLF RQ D 7XHVGD\ OLNH EHIRUH ZKHQ EHIRUH EHWWHU PRYHUV DQG WKLQNHUV
ILQLVKHG LW ZDV UHDOO\ ZHOO , FRXOG FRQFHQWUDWH RQ ZKDW , ZDV GRLQJ LQ PXVLF DQG , FRXOG HK ZH JRW DVNHG
WR PDNH RU HK FRPSRVH VRPH HK HK PXVLF RQ WKH HK«;\ORSKRQH DQG , , JRW WKURXJK LW DQG LW ZDV UHDOO\
JRRG´
&ODVV 7HDFKHUV 7KHPH  &ODVVURRP%HKDYLRXU 3(² 7KH FODVV WHDFKHU UHSRUWHG WKDW GHVSLWH LW EHLQJ GLIILFXOW
IRU WKH FKLOGUHQ WR FRQFHQWUDWH IRU WKH HQWLUH OHVVRQ VKH QRWLFHG WKDW WKH VWXGHQWV ZHUH HQWLUHO\ IRFXVVHG IURP WKH
EHJLQQLQJ WR WKH HQG RI HDFK VHVVLRQ DQG SXW WKLV GRZQ WR WKH QDWXUH RI WKH %07 DSSURDFK DQG IHOW WKDW WKH
FRQFHQWUDWLRQ IURP WKH SXSLOV LPSURYHG 6KH PDNHV VSHFLILF PHQWLRQ RI WKH JLUOV E\ VWDWLQJ µ, WKLQN WKH JLUOV ZKR
DUH PD\EH D ZHH ELW ERG\ FRQVFLRXV DW WKLV DJH«WKH\ ZHUH WRWDOO\ HQJDJHG DQG LQYROYHG¶ 6KH RXWOLQHG WKDW WKH
VWXGHQWV ZRXOG RIWHQ EH ZRUNLQJ LQ SDLUV ZKLFK KHOSHG WR GHYHORS WKH SXSLO¶V FRQILGHQFH DQG WKDW WKH\ ZHUH ZLOOLQJ
WR WU\ QHZ WKLQJV 6KH ZDV SDUWLFXODUO\ LQWHUHVWHG WR QRWH WKDW µWKH FKLOGUHQ FKRVH WKHLU RZQ SDUWQHUV LQ WKH J\P
DQG LW ZDV LW FKDQJHG LW ZDVQ¶W DOZD\V WKH VDPH SDUWQHU VR WKDW ZDV YHU\ LQWHUHVWLQJ¶
&ODVV 7HDFKHU 7KHPH  /LQNV %HWZHHQ %07 DQG WKH &ODVV ² 7KH FODVV WHDFKHU PDGH GLUHFW OLQNV EHWZHHQ
%07 DQG &XUULFXOXP IRU ([FHOOHQFH 6FRWWLVK ([HFXWLYH  UHFRJQLVLQJ WKH FRQWULEXWLRQ WKDW WKH VHVVLRQV
PDGH WR VXFFHVVIXO OHDUQHUV HIIHFWLYH FRQWULEXWRUV DQG FRQILGHQW LQGLYLGXDOV $ IXUWKHU OLQN ZDV PDGH EHWZHHQ
ODQJXDJH GHYHORSPHQW LQ WKH FODVVURRP DQG WKH SK\VLFDO VHQWHQFH VWUXFWXUH WKDW ZDV EHLQJ GHYHORSHG LQ %07
ZLWK VSHFLILF PHQWLRQ RI WKH µOLQNV DQG OLQNLQJ ZRUGV DQG DOO WKDW NLQGD RI OLQN WKH WKH ODQJXDJH XVHG DQG WKH FKLOGUHQ
WXQHG LQ ZHOO WR WKDW WRR¶ 6KH WKHQ ZHQW RQ WR VD\ WKDW WKH IRFXV DQG FRQFHQWUDWLRQ WKDW ZDV GHYHORSHG LQ %07
UDLVHV WKH SXSLO¶V HQWKXVLDVP IRU OHDUQLQJ DQG WKDW WKLV FRQWLQXHV LQWR WKH FODVVURRP DQG EH\RQG 6KH VSHFLILFDOO\
UHFDOOV VHHLQJ WKH VWXGHQWV LQ WKH SOD\JURXQG GRLQJ VRPH RI WKH DFWLRQV WKDW ZHUH SDUW RI %07 )LQDOO\ WKH FODVV
WHDFKHU PDGH D GLUHFW OLQN EHWZHHQ WKH VKDULQJ RI LGHDV DSSUHFLDWLRQ RI RQH DQRWKHU¶V ZRUN ZRUNLQJ LQ SDLUV DQG
JRRG GHPRQVWUDWLRQV RI JRRG SUDFWLFH DV EHLQJ VRPHWKLQJ WKDW WKH FKLOGUHQ GR LQ %07 DQG LQ WKH FODVVURRP VWDWLQJ
µWKDW LV VRPHWKLQJ ZH GR LQ FODVV D ORW¶
&ODVV 7HDFKHU 7KHPH  6FKRRO $WWHQGDQFH² 7KH FODVV WHDFKHU IRXQG QR FRQQHFWLRQ EHWZHHQ VFKRRO DWWHQG
DQFHV EHLQJ GLIIHUHQW RQ %07 GD\V FRPSDUHG WR QRQ%07 GD\V
³, GRQ¶W WKLQN WKH\¶YH DFWXDOO\ PDGH WKHLU DWWHQGDQFH EHWWHU RQ D 3( GD\ DV IDU DV , NQRZ´
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7KLV VWXG\ DLPHG WR SURYLGH LQIRUPDWLRQ DERXW WKH HIILFDF\ DFFHSWDELOLW\ DQG IHDVLELOLW\ RI %07 DV DQ DSSURDFK WR
GHOLYHULQJ 3( LQ SULPDU\ VFKRROV 7ZR VFKRROV UHFHLYHG WZR 3( OHVVRQV SHU ZHHN RYHU  ZHHN GXUDWLRQ EHWZHHQ
-DQXDU\ DQG 0D\ ZLWK ERWK FRQGLWLRQV UHFHLYLQJ WKH  SODQQHG VHVVLRQV 7KH FRQWURO FRQGLWLRQ UHFHLYHG WKHLU 3(
SURYLVLRQ IURP D FRPELQDWLRQ RI 3( VSHFLDOLVW TXDOLILHG 1*% VSRUWV FRDFKHV DQG WKH FODVV WHDFKHU 7KH LQWHUYHQWLRQ
FRQGLWLRQ UHFHLYHG DOO RI WKHLU %07 VHVVLRQV IURP WKH WZR H[SHUWV ZKR KDG FRQWULEXWHG WR WKH GHVLJQ DQG FRQFHSWLRQ
RI %07 7KH VWXG\ ZDV FRPSOHWHG ZLWKLQ WKH WLPHVFDOH DOORFDWHG
7KH ILQGLQJV IURP WKLV VWXG\ UHYHDOHG VWDWLVWLFDOO\ VLJQLILFDQW LPSURYHG RYHUDOO VFRUH FKDQJHV LQ PHDVXUHV RI
ZRUNLQJ PHPRU\ SKRQRORJLFDO DZDUHQHVV DQG VHJPHQWDWLRQ DELOLWLHV IRU SDUWLFLSDQWV UHFUXLWHG WR WKH %07 LQWHU
YHQWLRQ FRQGLWLRQ 6LJQLILFDQW JURXS E\ JHQGHU LQWHUDFWLRQV IXUWKHU UHYHDOHG WKDW ER\V LQ WKH LQWHUYHQWLRQ FRQGLWLRQ
PDGH JUHDWHU JDLQV WKDQ ER\V IURP WKH FRQWURO FRQGLWLRQ LQ 3KRQRORJLFDO &RPSRVLWH 6FRUHV 6HJPHQWV DQG 6SHOOLQJ
VXEWHVWV
7UDGLWLRQDOO\ WKH OLWHUDWXUH KDV UHYHDOHG JLUOV VKRZLQJ DGYDQFHG ODQJXDJHEDVHG VNLOOV ZKHQ FRPSDUHG WR ER\V
'XFNZRUWK 	 6HOLJPDQ  \HW ILQGLQJV IURP WKLV H[SORUDWRU\ VWXG\ KDYH VKRZQ ER\V WR PDNH PRUH VLJQLILFDQW
JDLQV LQ VFRUHV RQ FHUWDLQ DVSHFWV RI ODQJXDJHEDVHG WDVNV ZKHQ FRPSDUHG WR JLUOV DV D UHVXOW RI %07 7KHUHIRUH
WKHVH UHVXOWV DUH SRWHQWLDOO\ LPSRUWDQW ILQGLQJV DQG SURYLGH HYLGHQFH LQ VXSSRUW RI %07 KDYLQJ D SRVLWLYH LPSDFW
RQ OHDUQLQJ
7KH LPSURYHPHQWV LGHQWLILHG LQ ZRUNLQJ PHPRU\ KROG VSHFLILF VLJQLILFDQFH WR OHDUQLQJ DQG HGXFDWLRQDO SURFHVVHV
DV PHPRU\ LV FRQVLGHUHG WKH PRVW EDVLF DQG IXQGDPHQWDO FRQFHSWV UHTXLUHG IRU OHDUQLQJ %URZQ 	 0LQQV 
7KH VWDWLVWLFDOO\ VLJQLILFDQW JDLQV DFKLHYHG LQ SKRQRORJLFDO DZDUHQHVV DQG VHJPHQWDWLRQ VFRUHV DUH RI VLPLODU LQWHUHVW
WR WKDW RI WKH ZRUNLQJ PHPRU\ UHVXOWV DV WKHVH DUH FRQVLGHUHG DV WKH IRXQGDWLRQV RI OLWHUDF\ GHYHORSPHQW -XVWLFH
	 3XOOHQ  7KHVH IRXQGDWLRQV DUH NQRZQ WR GHYHORS DV SDUW RI HPHUJHQW UHDGLQJ DQG VSHOOLQJ FDSDELOLWLHV
DQG WKH OLWHUDWXUH KDV VKRZQ WKDW WKLV W\SLFDOO\ KDSSHQV LQ JLUOV DKHDG RI ER\V %UXLQLQNV  (KUL HW DO 
)O\QQ 	 5DKEDU  *UHHQ 	 )UDQFLV  0DFKLQ 	 3HNNDULQHQ  +RZHYHU WKH UHVXOWV IURP WKLV VWXG\
LGHQWLILHG ER\V PDNLQJ PRUH VLJQLILFDQW JDLQV DQG SUHVHQW D GLIIHUHQW ILQGLQJ IURP WKHVH SUHYLRXV VWXGLHV 7KLV
PD\ EH GXH WR WKH VSHFLILF IRFXV WKDW %07 KDV RQ WKH GHYHORSPHQW RI () VNLOOV DQG LQ SDUWLFXODU WKH HQKDQFHPHQW
RI ZRUNLQJ PHPRU\ LQKLELWRU\ FRQWURO DQG FRJQLWLYH IOH[LELOLW\ ,W FRXOG EH VXJJHVWHG WKDW LPSURYHPHQWV LQ () VNLOOV
PD\ OHDG WR FRQFRPLWDQW LPSURYHPHQWV LQ DWWHQWLRQ DQG FRQFHQWUDWLRQ OHYHOV DV D UHVXOW RI LPSURYHPHQWV LQ VHOI
UHJXODWRU\ EHKDYLRXUV 7KH OLWHUDWXUH KDV LQGLFDWHG D GLUHFW FRUUHODWLRQ EHWZHHQ LQFUHDVHG OHYHOV RI DWWHQWLRQ DQG
WKH GHYHORSPHQW RI SKRQRORJLFDO DELOLWLHV (KUL HW DO  *UHHQ 	 )UDQFLV  4XDOLWDWLYH ILQGLQJV VXSSRUW
WKLV WKHRU\ DV WKH FODVV WHDFKHU PDGH VSHFLILF UHIHUHQFH WR WKH VWXGHQWV KDYLQJ WR FRQFHQWUDWH WKURXJKRXW WKH
GXUDWLRQ RI WKH %07 VHVVLRQV LQIHUULQJ WKDW WKLV LV QRW WKH FDVH GXULQJ WUDGLWLRQDO 3( VHVVLRQV 7R VXEVWDQWLDWH WKLV
VWDQFH WKH FODVV WHDFKHU UHPDUNHG KRZ WKH VWXGHQWV UHPDLQHG HQJDJHG WKURXJKRXW WKH %07 VHVVLRQ GXH WR WKH
µQDWXUH RI WKH SURJUDPPH¶
,W KDV EHHQ QRWHG WKDW WKH LQIOXHQFH WKDW LPSURYHG OHYHOV RI FRQFHQWUDWLRQ FDQ KDYH RQ SKRQRORJLFDO DZDUHQHVV
DQG WKDW SKRQRORJLFDO DZDUHQHVV SRVLWLYHO\ LQIOXHQFHV VSHOOLQJ 0XWHU +XOPH 6QRZOLQJ 	 6WHYHQVRQ  ,W
PD\ EH VXJJHVWHG WKDW WKH ILQGLQJV IURP WKLV VWXG\ LQGLFDWH WKDW %07 KDV VXSSRUWHG WKH GHYHORSPHQW RI DWWHQWLRQ
DQG FRQFHQWUDWLRQ ZLWK FRQFRPLWDQW LQIOXHQFH RQ DFDGHPLF DFKLHYHPHQW DQG LQ SDUWLFXODU D UHODWLRQVKLS EHWZHHQ
JDLQV LQ SKRQRORJLFDO DZDUHQHVV DQG LPSURYHPHQWV LQ VSHOOLQJ DPRQJVW ER\V $V ER\V WUDGLWLRQDOO\ ODJ EHKLQG
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JLUOV LQ WKLV DUHD RI GHYHORSPHQW 'XFNZRUWK 	 6HOLJPDQ  WKHVH ILQGLQJV DUH LQWHUHVWLQJ DQG SURYLGH HYLGHQFH
LQ VXSSRUW RI %07 KDYLQJ D SRVLWLYH LPSDFW RQ OHDUQLQJ
+RZHYHU UHVXOWV IURP WKH UHDGLQJ WHVWV LGHQWLILHG QR PDLQ HIIHFW IRU WKH LQWHUYHQWLRQ FRQGLWLRQ VXJJHVWLQJ WKDW
WKHUH KDV QRW EHHQ D WUDQVIHU RI VNLOOV IURP LPSURYHG SKRQRORJLFDO DELOLWLHV WR UHDGLQJ FRPSHWHQF\ DV SUHYLRXV
UHVHDUFK KDV VXJJHVWHG %UXLQLQNV  0DFKLQ 	 3HNNDULQHQ  ,W PD\ EH WKH GXUDWLRQ RI WKH LQWHUYHQWLRQ
SKDVH ZDV QRW VXIILFLHQW HQRXJK WR DOORZ IRU WUDQVIHUHQFH RU SRVVLEO\ WKDW HPHUJHQW UHDGLQJ VNLOOV GHYHORS EHIRUH
WKH DJH RI WKLV VWXG\ FRKRUW
7KH VLJQLILFDQW ILQGLQJV IURP WKH /$66 DVVHVVPHQW PD\ KDYH EHHQ D UHVXOW RI WKH OHYHOV RI 0RGHUDWH9LJRURXV
3K\VLFDO $FWLYLW\ 093$ DFKLHYHG E\ WKH LQWHUYHQWLRQ FRQGLWLRQ EHLQJ JUHDWHU WKDQ WKDW RI WKH FRQWURO FRQGLWLRQ
DQG PD\ SHUKDSV KHOS H[SODLQ IRU WKH JHQGHU LQWHUDFWLRQ LGHQWLILHG LQ VRPH RI WKH VXEWHVWV $V QR PHDVXUHPHQW
IRU 093$ ZDV XVHG GXULQJ WKH LQWHUYHQWLRQ SKDVH VHVVLRQV LW LV QRW SRVVLEOH WR DFFRXQW IRU WKH HIIHFW RI WKLV SRWHQWLDO
YDULDEOH 6LPLODUO\ QR GDWD ZHUH FROOHFWHG RQ WKH VWXGHQWV¶ SDUWLFLSDWLRQ LQ SK\VLFDO DFWLYLW\ RXWVLGH RI VFKRRO \HW
PDQ\ VWXGLHV KDYH LGHQWLILHG WKLV DV D NH\ IDFWRU ZKHQ HYDOXDWLQJ WKH LPSDFW WKDW SK\VLFDO DFWLYLW\ KDV RQ DFDGHPLF
DFKLHYHPHQW &RH HW DO  'DYLV 	 &RRSHU  (WQLHU 1RZHOO /DQGHUV 	 6LEOH\  ,W FRXOG EH VXJ
JHVWHG WKDW OLPLWHG HQJDJHPHQW LQ 093$ PD\ KLQGHU WKH GHYHORSPHQW RI JRRG FRRUGLQDWLRQ DQG EDODQFH FRQWURO
ZKLFK PD\ OLPLW WKH GLUHFW HQJDJHPHQW LQ SK\VLFDO DFWLYLW\ DQG UHVXOW LQ PRUH VHGHQWDU\ EHKDYLRXUV ,I WKHUH LV D
OLQN EHWZHHQ SK\VLFDO DFWLYLW\ DQG DFDGHPLF DFKLHYHPHQW WKHQ IXWXUH VWXGLHV VKRXOG WDNH FRJQLVDQFH RI WKLV WR
KHOS DFFRXQW IRU WKH GLIIHUHQFHV LGHQWLILHG ZLWKLQ WKLV SLORW VWXG\
7KH UHVXOWV IURP WKH 0$%& LGHQWLILHG WKDW EDODQFH DQG SRVWXUDO FRQWURO VFRUHV GLG QRW FKDQJH RYHU WKH FRXUVH
RI WKLV VWXG\ DV D FHLOLQJ HIIHFW ZDV REVHUYHG 7KHVH VXEWHVWV ZHUH XVHG DV VWDWLF EDODQFH UHDFKHV DGXOW OHYHOV
IRU RSHQH\H FRQGLWLRQVL EHWZHHQ  DQG  \HDUV RI DJH :ROII HW DO  EXW LQ UHWURVSHFW WKH\ PD\ QRW KDYH
EHHQ VHQVLWLYH HQRXJK IRU WKLV SDUWLFXODU FRKRUW ,W KDV EHHQ VXJJHVWHG WKDW VWDWLF EDODQFH PDLQWHQDQFH VXSSRUWV
WKH IXQGDPHQWDO SURFHVV RI FRRUGLQDWHG DFFXUDWH PRYHPHQWV 1DVKQHU 6KXPZD\&RRN 	 0DULQ  DQG
WKHUHIRUH LW FRXOG EH VXJJHVWHG WKDW DQ\ IODZV LQ VWDWLF EDODQFH PD\ OLPLW WKH VWXGHQW¶V DFFHVV WR D ZRUWKZKLOH DQG
SRVLWLYH 3( H[SHULHQFH DV LW KDV WKH SRWHQWLDO WR GHWULPHQWDOO\ DIIHFW FRRUGLQDWLRQ 6WXGHQW IHHGEDFN FOHDUO\ LGHQWLILHG
WKDW WKHLU HQMR\PHQW OHYHOV ZHUH RIWHQ OLQNHG WR WKHLU SHUFHLYHG SK\VLFDO FRPSHWHQFH DQG WKHUHIRUH SRRU VHOILPDJH
PD\ UHVXOW LQ D GLVHQJDJHPHQW IURP 3( DQG SK\VLFDO DFWLYLW\ DOWRJHWKHU :LWKLQ WKLV VWXG\ SHUKDSV VWXGHQWV ZLWK
XQGHUGHYHORSHG VWDWLF EDODQFH FDSDELOLWLHV ZHUH QRW LGHQWLILHG DV D V\PSWRP RI WKH OLPLWDWLRQV ZLWKLQ WKH PHDV
XUHPHQW WRRO XVHG +RZHYHU WKH 0$%& LV D SRSXODU LQVWUXPHQW IRU WKH HYDOXDWLRQ DQG LGHQWLILFDWLRQ RI FKLOGUHQ
ZLWK PRWRU LPSDLUPHQW DQG LV XVHG LQ PDQ\ FOLQLFDO DQG UHVHDUFK FRQWH[WV ZKHUH VWXGLHV RQ YDOLGLW\ KDYH VKRZQ
 DJUHHPHQW EHWZHHQ WKH 0$%& DQG µ%UXLQLQNV2VHUHWVN\ 7HVW RI 0RWRU 3HUIRUPDQFH¶ %UXLQLQNV 
&KRZ 	 +HQGHUVRQ  &URFH +RUYDW 	 0F&DUWK\ 
9DULDEOHV WKDW KDYH QRW EHHQ LQYHVWLJDWHG ZLWKLQ WKLV VWXG\ VXFK DV LQWHQVLW\ RI WKH SK\VLFDO DFWLYLW\ DQGRU WKH
LQGLYLGXDO VWXGHQW GLIIHUHQFHV LH PRWLYDWLRQ PD\ KHOS H[SODLQ IRU WKH GLIIHUHQW UHVXOWV 6LPLODUO\ QR HYDOXDWLRQ
RI WKH OHYHO RI WHDFKLQJ H[SHUWLVH RU H[SHULHQFH ZDV WDNHQ LQWR DFFRXQW EXW PD\ DOVR KDYH LPSDFWHG XSRQ UHVXOWV
)LQGLQJV IURP WKH SLORW VWXG\ SURYLGH DQ RSSRUWXQLW\ IRU D ODUJHUVFDOHG VWXG\ WR EH FRQGXFWHG 6RPH NH\ DGMXVWPHQWV
DQG DGGLWLRQV QHHG WR EH PDGH WR WKH PHDVXUHPHQW WRROV XVHG LQ RUGHU WR GHVLJQ D PRUH UREXVW VWXG\
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6WUHQJWKV RI WKH 6WXG\
7KH VFKRROV XVHG ZLWKLQ WKH FXUUHQW VWXG\ VKDUHG FDWFKPHQW DUHDV KDG D VLPLODU VFKRRO UROO DQG VLPLODU 3( UH
VRXUFHV 7KLV KHOSHG WR UHGXFH WKH SRVVLEOH LQIOXHQFH RI RWKHU NQRZQ YDULDEOHV VXFK DV VRFLRHFRQRPLF VWDWXV
5KRDGHV *UHHQEHUJ /DQ]D 	 %ODLU  DQG FODVV VL]HV :LOVRQ  IURP LQIOXHQFLQJ WKH UHVXOWV
%RWK WKH FRQWURO DQG LQWHUYHQWLRQ FRQGLWLRQ UHFHLYHG  ZHHNV RI 3( ZLWK QR RPLVVLRQV 7KLV SUHYHQWHG WLPH VSHQW
GRLQJ 3( EHLQJ D FRQIRXQGLQJ YDULDEOH DV ERWK FRQGLWLRQV UHFHLYHG  VHVVLRQV GXULQJ WKH ZHHN LQWHUYHQWLRQ
SKDVH
7HVWLQJ ZDV FRPSOHWHG E\ WKH PDLQ UHVHDUFKHU DW ERWK SUH DQG SRVWWHVW LQ WKH VDPH ORFDWLRQ ZLWKLQ WKH VFKRRO
IRU DOO VWXGHQWV 7KLV VWDQGDUGLVHG RSHUDWLRQDO SURFHGXUHV DQG DOORZHG WKH VWXGHQWV WR IHHO VHFXUH ZLWKLQ WKH SURFHVV
7KH YDOLGLW\ DQG UHOLDELOLW\ RI ERWK DVVHVVPHQW WRROV XVHG ZHUH JRRG IRU WKLV H[SORUDWRU\ VWXG\ DQG ERWK ZHUH
VWDQGDUGLVHG IRU D 8. SRSXODWLRQ DOORZLQJ IRU LW WR EH IUHH IURP DQ\ FXOWXUDO LQWHUSUHWDWLRQV DV WKH VWXG\ WRRN SODFH
ZLWKLQ 6FRWODQG
3UHWHVWLQJ ZDV FRPSOHWHG LQ ERWK FRQGLWLRQV LQ 'HFHPEHU  EHIRUH WKH VWDUW RI WKH LQWHUYHQWLRQ SKDVH LQ
-DQXDU\  DQG SRVWWHVWLQJ ZDV FRPSOHWHG LQ ERWK VFKRROV ZLWKLQ WZR ZHHNV IURP WKH HQG GDWH RI WKH LQWHUYHQWLRQ
SKDVH 0D\  7KLV UHGXFHG WKH LQIOXHQFH WKDW WLPH RI WHVWLQJ FRXOG KDYH KDG RQ WKH GDWD JDLQHG LQ HLWKHU
FRQGLWLRQ
7KH HVWLPDWH RI LQWHUQDO FRQVLVWHQF\ DVVRFLDWHG ZLWK WKH FRPSRVLWH VFRUHV IRU ZRUNLQJ PHPRU\ ZDV PRGHUDWH
Į   VXJJHVWLQJ JRRG UHOLDELOLW\ DQG YDOLGLW\ LQ XVLQJ D FRPSRVLWH VFRUH IRU WKH WZR PHPRU\ VXEWHVWV
7KH WHDFKHUV DQG 1*% VSRUWV FRDFKHV GHOLYHULQJ WKH 3( H[SHULHQFH LQ HLWKHU FRQGLWLRQ ZHUH QRW LQYROYHG LQ WKH
FROOHFWLRQ RI WKH TXDQWLWDWLYH RU TXDOLWDWLYH GDWD RU LQ WKH DQDO\VLV RI WKH UHVXOWV 6LPLODUO\ WKH LQGHSHQGHQW UHVHDUFKHU
ZKR FRQGXFWHG WKH VWXGHQW IRFXV JURXS DQG FODVV WHDFKHU LQWHUYLHZ ZDV QRW LQYROYHG LQ WKH DQDO\VLV RI WKH
TXDQWLWDWLYH RU TXDOLWDWLYH GDWD KHOSLQJ WR UHGXFH WKH OHYHO RI ELDV DV WKH\ ZHUH EOLQG WR WKH SURFHGXUHV RI WKH LQWHU
YHQWLRQ DQG RWKHU DVVHVVPHQW WRROV
/LPLWDWLRQV RI WKH 6WXG\
1R PHDVXUHPHQW RI WKH VWXGHQW¶V RYHUDOO OHYHO RI SK\VLFDO DFWLYLW\ ZDV WDNHQ DW SUH RU SRVWLQWHUYHQWLRQ 7KHUH LV
D FRQVLGHUDEOH DPRXQW RI UHVHDUFK WKDW LGHQWLILHV VFKRRODJHG VWXGHQWV ZKR KDYH LQFUHDVHG OHYHOV RI WLPH VSHQW
EHLQJ SK\VLFDOO\ DFWLYH W\SLFDOO\ SHUIRUP EHWWHU LQ DFDGHPLF WDVNV WKDQ WKRVH ZKR DUH OHVV SK\VLFDOO\ DFWLYH &RH
HW DO  'DYLV 	 &RRSHU  (WQLHU HW DO  7UXGHDX 	 6KHSKDUG 
7KHUH ZDV QR PHDVXUH RI WKH LQWHQVLW\ OHYHOV RI SK\VLFDO DFWLYLW\ EHLQJ DFKLHYHG E\ WKH VWXGHQWV GXULQJ WKHLU 3(
OHVVRQV 6WXGLHV KDYH VKRZQ D GLIIHUHQW LPSDFW RQ DFDGHPLF SHUIRUPDQFH GHSHQGLQJ RQ DFXWH ERXWV RI H[HUFLVH
RU FKURQLF ERXWV RI H[HUFLVH $KQ 	 )HGHZD  %LGGOH 	 $VDUH 
7KH H[SHUWLVH DQG H[SHULHQFH OHYHOV RI WKH WHDFKHUV DV ZHOO DV WKHLU DGRSWHG VW\OH ZKHQ GHOLYHULQJ 3( ZDV QRW
HYDOXDWHG RU FRPSDUHG 6WXGLHV %DLOH\ HW DO  &KDWRXSLV  'HPHWULRX 	 +|QHU  KDYH VKRZQ
WKDW WKH DSSURDFK DGRSWHG E\ WKH WHDFKHU FDQ KDYH D VLJQLILFDQW HIIHFW RQ WKH RXWFRPHV DFKLHYHG GXULQJ WKH OHVVRQV
DQG WKHUHIRUH FDQ KDYH DQ LPSDFW RQ DQ\ EHQHILWV DVVRFLDWHG ZLWK WKLV OHDUQLQJ RSSRUWXQLW\ IRU VWXGHQWV ,Q DGGLWLRQ
WR WKLV WKH WHDFKHUV GHOLYHULQJ WR WKH LQWHUYHQWLRQ FRQGLWLRQ FRQWULEXWHG WR WKH GHYHORSPHQW RI %07 DQG WKHUHIRUH
PD\ KDYH EHHQPRUHPRWLYDWHG WR DFKLHYH VLJQLILFDQW UHVXOWV WKDW WKRVH ZKR FRQGXFWHG WKH FRQWURO FRQGLWLRQ OHVVRQV
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7KH FRQWURO FRQGLWLRQ UHFHLYHG WKHLU 3( SURYLVLRQ RQ0RQGD\V DQG 7KXUVGD\V DQG WKH LQWHUYHQWLRQ FRQGLWLRQ UHFHLYHG
WKHLU SURYLVLRQ RQ 7XHVGD\V DQG 7KXUVGD\V ,W PD\ EH VXJJHVWHG WKDW WKH GHOLYHU\ WR SXSLOV RQ GLIIHUHQW GD\V RI
WKH ZHHN PD\ KDYH EHHQ D FRQIRXQGLQJ YDULDEOH DV WKHLU DWWLWXGHV DQG PRWLYDWLRQV WR SDUWLFLSDWH LQ WKH 3( OHVVRQV
PD\ KDYH EHHQ GLIIHUHQW JLYHQ WKDW RQH VFKRRO UHFHLYHG WKHLU ILUVW VHVVLRQ RI WKH ZHHN RQ 0RQGD\V LPPHGLDWHO\
DIWHU WKH ZHHNHQG DQG WKH RWKHU RQ 7XHVGD\V 7KLV FRXOG WKHUHIRUH KDYH KDG WKH SRWHQWLDO WR LQIOXHQFH WKH UHVXOWV
UHDOLVHG IURP WKH RXWFRPH PHDVXUHV
7KH PHDVXUHPHQW WRRO XVHG IRU HYDOXDWLQJ WKH SK\VLFDO FRPSHWHQFH RI WKH VWXGHQWV ZDV OLPLWHG DQG WKLV UHVWULFWHG
WKH SRVVLELOLW\ RI LGHQWLI\LQJ VWXGHQWV ZLWK PRYHPHQW GLIILFXOWLHV 7KHUHIRUH PRWRU LQFRPSHWHQFH FRXOG QRW EH WDNHQ
LQWR DFFRXQW GXULQJ WKH UHVXOWV DQDO\VLV
7KH HVWLPDWH RI LQWHUQDO FRQVLVWHQF\ DVVRFLDWHG ZLWK WKH FRPSRVLWH VFRUHV IRU UHDGLQJ ZDV ORZ Į   DQG
VLPLODUO\ WKH FRPSRVLWH VFRUH IRU SKRQRORJLFDO VXEWHVWV ZDV ORZ Į   ZKHQ FRQGXFWLQJ DQG LQWHUSUHWLQJ LQWHUQDO
FRQVLVWHQF\ UHOLDELOLW\ DQDO\VLV WKURXJK &URQEDFK DOSKDV 6LMWVPD 
7KH UHDGLQJ WHVWV XVHG ZLWKLQ /$66 ± GLG QRW EHVW UHIOHFW D SXUH VLJKW ZRUG UHDGLQJ WHVW RU FOR]H UHDGLQJ WHVW
DV SLFWXUHV DUH SURYLGHG DV SDUW RI WKHVH WHVWV 7KH LOOXVWUDWLRQ UHSUHVHQWV D QRQYHUEDO SURFHVV DQG PD\ DVVLVW
WKH VWXGHQWV LQ LGHQWLI\LQJ WKH FRUUHFW ZRUG IURP  SRVVLEOH DQVZHUV 7KLV GRHV QRW LQYROYH WKH SXSLO KDYLQJ WR
VRXQG RXW WKH FRPSRQHQWV RI WKH ZRUG LWVHOI LQ RUGHU WR UHDG LW FRUUHFWO\ 7KH ZRUG LV UHDG RXW WR WKH FKLOG ZKLFK
GRHV UHVXOW LQ WKH FKLOG¶V QHHG WR SURFHVV WKH LQIRUPDWLRQ SKRQRORJLFDOO\ EXW LQ WKH SUHVHQFH RI WKH QRQYHUEDO
LQIRUPDWLRQ EHLQJ SURYLGHG LH WKH YLVXDO UHSUHVHQWDWLRQ RI WKH SLFWXUH LW UHGXFHV WKH OHYHO RI UHDGLQJ DQG SKRQ
RORJLFDO SURFHVVLQJ WKDW KDV WR EH GRQH LQ RUGHU WR FRPSOHWH WKLV WDVN
&RQFOXVLRQ
4XDQWLWDWLYH UHVXOWV VKRZHG WKHUH ZDV DQ HIIHFW EHWZHHQ VFKRRO ZLWK WKH LQWHUYHQWLRQ PDNLQJ VWDWLVWLFDOO\ VLJQLILFDQW
JDLQV LQ ZRUNLQJ PHPRU\ SKRQRORJLFDO DZDUHQHVV DQG VHJPHQWDWLRQ DELOLWLHV 7KH TXDQWLWDWLYH GDWD DQDO\VLV
VKRZHG UHVXOWV LQ VSHOOLQJ WKDW ZHUH DSSURDFKLQJ VLJQLILFDQFH WKRXJK WKH VPDOO VDPSOH VL]H GLG QRW DOORZ IRU WKLV
7KHUH ZDV D JURXS E\ JHQGHU LQWHUDFWLRQ LGHQWLILHG DQG LQ SDUWLFXODU PDOH VWXGHQWV LQ WKH LQWHUYHQWLRQ FRQGLWLRQ
PDGH VLJQLILFDQW JDLQV LQ FRPSDULVRQ WR WKH PDOH VWXGHQWV LQ WKH FRQWURO FRQGLWLRQ LQ PHDVXUHV RI SKRQRORJLFDO
DZDUHQHVV VHJPHQWDWLRQ DELOLWLHV DQG VSHOOLQJ *DLQV EHLQJ PDGH HVSHFLDOO\ IRU ER\V LQGLFDWH D SRWHQWLDO PDSSLQJ
EHWZHHQ %07 DQG DFDGHPLF VNLOOV 7KH JDLQV PD\ EH DWWULEXWHG WR VSHFLILF LPSURYHPHQWV LQ () VNLOOV DQG LQ
SDUWLFXODU WR LQKLELWRU\ FRQWURO FRJQLWLYH IOH[LELOLW\ DQG ZRUNLQJ PHPRU\ WKRXJK IXUWKHU UHVHDUFK LV UHTXLUHG ZKHUH
D GLUHFW PHDVXUH RI WKHVH FRUH () VNLOOV FRXOG EH LQFOXGHG 7KLV VWXG\ RQO\ LQFOXGHG PHDVXUHV RI ZRUNLQJ PHPRU\
4XDOLWDWLYH UHVXOWV LQGLFDWHG WKDW VWXGHQWV HQMR\HG %07 DV D GLIIHUHQW DSSURDFK WR 3( DQG WKH FODVV WHDFKHU IHOW
WKDW LW HQKDQFHG DVSHFWV RI FODVVURRP OHDUQLQJ DQG LQ SDUWLFXODU WKH HQJDJHPHQW RI WKH JLUOV LQ 3( 7KH ILQGLQJV
VXSSRUW %07 DV RQH DSSURDFK WR 3( ZLWK FRQFRPLWDQW EHQHILWV WR DFDGHPLF DFKLHYHPHQW DQG () VNLOOV
1RWHV
L 2WKHU WHVWV RI VWDWLF EDODQFH DUH SHUIRUPHG ZLWK WKH H\HV FORVHG EXW DOO RI WKH VXEWHVW ZLWKLQ WKH 0$%& DUH SHUIRUPHG ZLWK
WKH H\HV RSHQ
)XQGLQJ
7KH DXWKRUV KDYH QR IXQGLQJ WR UHSRUW
Europe's Journal of Psychology
2015, Vol. 11(4), 722–741
doi:10.5964/ejop.v11i4.950
%HWWHU 0RYHUV DQG 7KLQNHUV %07 
&RPSHWLQJ ,QWHUHVWV
7KH DXWKRUV KDYH GHFODUHG WKDW QR FRPSHWLQJ LQWHUHVWV H[LVW
$FNQRZOHGJPHQWV
7KH DXWKRUV KDYH QR VXSSRUW WR UHSRUW
5HIHUHQFHV
$KDPHG < 0DFGRQDOG + 5HHG . 1D\ORU 3 - /LX$PEURVH 7 	 0F.D\ +  6FKRROEDVHG SK\VLFDO DFWLYLW\
GRHV QRW FRPSURPLVH FKLOGUHQ
V DFDGHPLF SHUIRUPDQFH 0HGLFLQH DQG 6FLHQFH LQ 6SRUWV DQG ([HUFLVH  
GRLPVVH
$KQ 6 	 )HGHZD $ /  $ PHWDDQDO\VLV RI WKH UHODWLRQVKLS EHWZHHQ FKLOGUHQ
V SK\VLFDO DFWLYLW\ DQG PHQWDO KHDOWK
-RXUQDO RI 3HGLDWULF 3V\FKRORJ\   GRLMSHSV\MVT
%DLOH\ 5 $UPRXU . .LUN ' -HVV 0 3LFNXS , 	 6DQGIRUG 5  7KH HGXFDWLRQDO EHQHILWV FODLPHG IRU SK\VLFDO
HGXFDWLRQ DQG VFKRRO VSRUW $Q DFDGHPLF UHYLHZ 5HVHDUFK 3DSHUV LQ (GXFDWLRQ  
GRL
%LGGOH 6 - + 	 $VDUH 0  3K\VLFDO DFWLYLW\ DQG PHQWDO KHDOWK LQ FKLOGUHQ DQG DGROHVFHQWV $ UHYLHZ RI UHYLHZV
%ULWLVK -RXUQDO RI 6SRUWV 0HGLFLQH   GRLEMVSRUWV
%ODLU &  6FKRRO UHDGLQHVV ,QWHJUDWLQJ FRJQLWLRQ DQG HPRWLRQ LQ D QHXURELRORJLFDO FRQFHSWXDOL]DWLRQ RI FKLOGUHQ
V
IXQFWLRQLQJ DW VFKRRO HQWU\ 7KH $PHULFDQ 3V\FKRORJLVW   GRL;
%ODLU & 	 5D]]D 5 3  5HODWLQJ HIIRUWIXO FRQWURO H[HFXWLYH IXQFWLRQ DQG IDOVH EHOLHI XQGHUVWDQGLQJ WR HPHUJLQJ PDWK
DQG OLWHUDF\ DELOLW\ LQ NLQGHUJDUWHQ &KLOG 'HYHORSPHQW   GRLM[
%RRWK - 1 7RPSRURZVNL 3 ' %R\OH - 0 1HVV $ 5 -RLQVRQ & /HDU\ 6 ' 	 5HLOO\ - -  $VVRFLDWLRQV
EHWZHHQ H[HFXWLYH DWWHQWLRQ DQG REMHFWLYHO\ PHDVXUHG SK\VLFDO DFWLYLW\ LQ DGROHVFHQFH )LQGLQJV IURP $/63$& D 8.
FRKRUW 0HQWDO +HDOWK DQG 3K\VLFDO $FWLYLW\   GRLMPKSD
%URRN 8 	 %RD] 0  $WWHQWLRQ GHILFLW DQG K\SHUDFWLYLW\ GLVRUGHU $'+' DQG OHDUQLQJ GLVDELOLWLHV /' $GROHVFHQWV
SHUVSHFWLYH 3DWLHQW (GXFDWLRQ DQG &RXQVHOLQJ   GRLMSHF
%URZQ - . 	 0LQQV 5 $  7KH QHXURORJLFDO EDVLV IRU VSHFLILF OHDUQLQJ GLVRUGHUV LQ FKLOGUHQ ,Q . :KLWPRUH + +DUW
	 * :LOOHPV (G $ QHXURGHYHORSPHQWDO DSSURDFK WR VSHFLILF OHDUQLQJ GLVRUGHUV &OLQLFV LQ GHYHORSPHQWDO PHGLFLQH SS
 /RQGRQ 8QLWHG .LQJGRP 0DF.HLWK 3UHVV
%UXLQLQNV 5 +  %UXLQLQNV2VHUHWVN\ 7HVW RI 0RWRU 3URILFLHQF\ &LUFOH 3LQHV 01 $PHULFDQ *XLGDQFH 6HUYLFH
&DWHULQR 0 & 	 3RODN ( '  (IIHFWV RI WZR W\SHV RI DFWLYLW\ RQ WKH SHUIRUPDQFH RI VHFRQG WKLUG DQG IRXUWKJUDGH
VWXGHQWV RQ D WHVW RI FRQFHQWUDWLRQ 3HUFHSWXDO DQG 0RWRU 6NLOOV   GRLSPV
&KDWRXSLV &  &RQWULEXWLRQV RI WKH VSHFWUXP RI WHDFKLQJ VW\OHV WR UHVHDUFK RQ WHDFKLQJ 6WXGLHV LQ 3K\VLFDO &XOWXUH
DQG 7RXULVP  
&KLX 0 0 	 0F%ULGH&KDQJ &  *HQGHU FRQWH[W DQG UHDGLQJ $ FRPSDULVRQ RI VWXGHQWV LQ  FRXQWULHV 6FLHQWLILF
6WXGLHV RI 5HDGLQJ   GRLV[VVUB
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&KRZ 6 0 . 	 +HQGHUVRQ 6 (  ,QWHUUDWHU DQG WHVWUHWHVW UHOLDELOLW\ RI WKH 0RYHPHQW $VVHVVPHQW %DWWHU\ IRU
&KLQHVH SUHVFKRRO FKLOGUHQ 7KH $PHULFDQ -RXUQDO RI 2FFXSDWLRQDO 7KHUDS\   GRLDMRW
&LFFKHWWL ' 9  *XLGHOLQHV FULWHULD DQG UXOHV RI WKXPE IRU HYDOXDWLQJ QRUPHG DQG VWDQGDUGL]HG DVVHVVPHQW LQVWUXPHQWV
LQ SV\FKRORJ\ 3V\FKRORJLFDO $VVHVVPHQW   GRL
&LFFKHWWL ' 9 	 6SDUURZ 6 6  'HYHORSLQJ FULWHULD IRU HVWDEOLVKLQJ LQWHUUDWHU UHOLDELOLW\ RQ VSHFLILF LWHPV $SSOLFDWLRQV
WR DVVHVVPHQWV RI DGDSWLYH EHKDYLRXUV $PHULFDQ -RXUQDO RI 0HQWDO 'HILFLHQF\  
&RH ' 3 3LYDUQLN - 0 :RPDFN & - 5HHYHV 0 - 	 0DOLQD 5 0  (IIHFW RI SK\VLFDO HGXFDWLRQ DQG DFWLYLW\
OHYHOV RQ DFDGHPLF DFKLHYHPHQW LQ FKLOGUHQ 0HGLFLQH DQG 6FLHQFH LQ 6SRUWV DQG ([HUFLVH  
GRLPVVE
&URFH 5 9 +RUYDW 0 	 0F&DUWK\ (  5HOLDELOLW\ DQG FRQFXUUHQW YDOLGLW\ RI WKH 0RYHPHQW $VVHVVPHQW %DWWHU\ IRU
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DGXOWV ZLWK OHDUQLQJ DQG EHKDYLRXUDO GLIILFXOWLHV ZLWKLQ KLV RZQ SULYDWH SUDFWLFH $QGUHZ LV D ILQDO \HDU 3K' VWXGHQW DW 8QLYHUVLW\
RI (GLQEXUJK KDYLQJ WUDQVIHUUHG IURP DQ 03KLO DW 8QLYHUVLW\ RI 6WUDWKFO\GH DW WKH HQG RI KLV ILUVW \HDU $QGUHZ LV D FRUH PHPEHU
RI WKH 3K\VLFDO $FWLYLW\ +HDOWK DQG 5HVHDUFK &HQWUH 3$+5& DW 8QLYHUVLW\ RI (GLQEXUJK DQG WKH 1DWLRQDO 'HOHJDWH LQ 6FRWODQG
IRU )HGHUDWLRQ ,QWHUQDWLRQDOH (GXFDWLRQ 3K\VLTXH ),(3
-DPHV %R\OH LV 3URIHVVRU RI 3V\FKRORJ\ DQG 'LUHFWRU RI 3RVWJUDGXDWH 3URIHVVLRQDO 7UDLQLQJ LQ (GXFDWLRQDO 3V\FKRORJ\ DW
6WUDWKFO\GH 8QLYHUVLW\ +H LV D &KDUWHUHG 3V\FKRORJLVW ZLWK WKH %ULWLVK 3V\FKRORJLFDO 6RFLHW\ D +HDOWK DQG &DUH 3URIHVVLRQV
&RXQFLO 5HJLVWHUHG 3V\FKRORJLVW DQG +RQRUDU\ 3URIHVVRU 0RUD\ +RXVH 6FKRRO RI (GXFDWLRQ 8QLYHUVLW\ RI (GLQEXUJK +H KDV
UHVHDUFK LQWHUHVWV LQ HGXFDWLRQDO DQG GHYHORSPHQWDO SV\FKRORJ\ ZKLFK LQFOXGH WKH FRJQLWLYH DQG HGXFDWLRQDO EHQHILWV RI
SK\VLFDO DFWLYLW\ DQG KDV H[SHULHQFH RI FRQGXFWLQJ V\VWHPDWLF UHYLHZV DQG UDQGRPL]HG FRQWUROOHG WULDOV +H LV D PHPEHU RI
WKH 6FRWWLVK *RYHUQPHQW¶V 1DWLRQDO 6WHHULQJ *URXS RQ (GXFDWLRQDO 3V\FKRORJ\ DQG LV DOVR D PHPEHU RI WKH %ULWLVK 3V\FKROR
JLFDO 6RFLHW\¶V &RPPLWWHH RQ 7HVW 6WDQGDUGV
1DQHWWH 0XWULH LV &KDLU RI 3K\VLFDO $FWLYLW\ IRU +HDOWK DW WKH 8QLYHUVLW\ RI (GLQEXUJK 6FRWODQG 1DQHWWH LV D &KDUWHUHG 3V\
FKRORJLVW ZLWK WKH %ULWLVK 3V\FKRORJLFDO 6RFLHW\ DQG KDV H[WHQVLYH H[SHULHQFH RI FRQGXFWLQJ LQWHUYHQWLRQV DLPHG DW LQFUHDVLQJ
SK\VLFDO DFWLYLW\ 6KH LV DOVR DQ +RQRUDU\ )HOORZ RI %$6(6 6KH KDV FRQWULEXWHG WR SROLF\ IRU H[DPSOH µ/HW¶V PDNH 6FRWODQG
PRUH DFWLYH¶ DQG WKH 1DWLRQDO ,QVWLWXWH RI +HDOWK DQG &OLQLFDO ([FHOOHQFH 1,&( SURJUDPPHV RQ SK\VLFDO DFWLYLW\ DQG WKH HQ
YLURQPHQW DQG WKH SURPRWLRQ RI ZDONLQJ DQG F\FOLQJ ZZZQLFHRUJXN 1DQHWWH ZDV DZDUGHG DQ 0%( LQ WKH 8. 1HZ <HDU¶V
+RQRXUV OLVW  IRU VHUYLFHV WR SK\VLFDO DFWLYLW\ IRU KHDOWK 6KH JHWV KHU RZQ H[HUFLVH E\ FRPPXWHU F\FOLQJ GRJ ZDONLQJ DQG
SOD\LQJ JROI
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